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PREFACE. 



At a regular meeting of the St. Louis Medical Society of 
Missouri^ held at the hall of the Polytechnic Building on the 2d 
of November, 1878, Dr. W. M. McPheeters offered the following 
preamble and resolutions : 

'* In order to contribute, our part to the important work of 
securing a full and complete history of the epidemic of yellow 
fever, which, fortunately, is now rapidly passing into history, be 
it resolved : 

1st. That a committee of three be appointed by this Society,, 
whose duty it shall be to inquire into and report upon all the 
facts connected with the importation and spread of yellow fever 
in this city and at the quarantine station during the past summer,, 
and as far as possible, to trace the history of every case known 
to have been brought to the city, with especial reference to the 
effects produced on persons brought into immediate contact with 
every such case. 

2d. That the committee be authorized to draw on the Treasurer 
of this society for such necessary expenses as may be incurred 
by them in the prosecution of their work ; the amount so drawn 
having first been submitted to the Society for its approval. 

3d. That all physicians in possession of facts bearing on this 
subject, are hereby requested to furnish the same to this com- 
mittee when appointed.'^ 

The resolutions having been adopted at the regular meeting 
on the 9th of November, the President, Dr. L. Chas.Boislini^re, 
appointed Dr. W. Hutson Ford, Dr. Walter Wyman and Dr. F. 
J. Lutz, members of said committee, to prepare a report on the 
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recent epidemic of yellow fever, so far as it relates to the City 
of St. Louis " (Extracts from the Minutes.). 

The undersigned, members of the committee so appointed, 
having duly considered the most pinstcticable plans for obtaining 
the desired information, finally determined to issue a circular 
letter to every practicing physician in this city, with the request 
that he should notify them by a return card, if any facts were in 
his possession deemed of value with regard to the object of 
their inquiry, upon receipt of which, the members of the com- 
mittee might by a personal interview obtain the data and infor- 
mation concerned. This was accordingly done, five hundred 
circulars with a return postal card enclosed in each, being sent 
out as soon as they could be prepared. Some fifty or sixty 
answers to these circulars were received, and the members of the 
<;ommittee proceeded at once to call upon, those who had so 
responded in the affirmative. In this laborious work they have 
been sedulously engaged, and the material collected must be 
regarded as an index of unremitting labor, very greatly in excess 
of what might be imagined. Often to determine a date, or make 
investigations with regard to contradictory statements, much 
time and trouble have been expended. The committee is quite 
"Confident, however, that they have very nearly reached the 
object proposed, and have collected succinct but reliable histories 
of nearly all the cases of yellow fever which occurred in St. Louis 
in 1878, and they are at least confident, that they have not failed 
to follow up the history of any case whatsoever, which has come 
to their knowledge, either by the system of circular responses, 
or by direct personal information. In their queries addressed to 
physicians, it has been the endeavor of the committee to carry 
out the intent of the resolutions, and all points bearing upon the 
contagiousness of yellow fever, as observed in the progress of 
cases developed in St. Louis and its vicinity, and their infiuence 
upon nurses and attendants, have been made the subject of care- 
ful inquiry. 



PaSFAOE. xi 

The committee beg leave to testify to the iiit^rest evinced by 
the profession generally in the subject under investigation, and 
to the desire shown by all to contribute facts, information and 
details of cases. Without this most satisfactory concurrence, the 
objects aimed at could not have been attained. 

We also beg leave to acknowledge many favors received from 
the Health Commissioner, Mr. C. W. Francis, who promptly in- 
formed us at the inception of our inquiry, that the records of 
the Health Office were at our disposal, and who has contributed 
a general detail of the operations of the Health Department, 
during the prevalence of the epidemic in the South last season. 
To the Clerk of the Health Commissioner, Dr. E. W. Jameson, 
and the Dispensary physicians, and also to the physicians who 
acted under the Health Department as Inspectors last summer, 
we are greatly indebted for many hints and clues to cases, as well 
as personal contributions. 

We must also take occasion to express our obligations to Gen. 
Albert J. Meyer, Chief Signal Officer of the United States, at 
Washington, D- C, for very valuable meteorological data tran- 
scribed from the records, and forwarded at our request, for the 
use of the committee. These records embrace the meteorology of 
eleven cities, for all the years recorded under the signal service sys- 
tem in each of them, and in connection with the necrological data 
for the same period of time, furnish the material for a study, not 
only of the relation of the epidemic to the City of St. Louis, but 
also of the meteorological conditions of yellow fever in general. 

Other meteorological data, by permission from Washington, 
have been directly compiled by the committee from the records 
of the Signal Office in this city, and we beg leave to return our 
thanks to Sergt. J. H. Weber, in charge of this station, for his 
politeness in affording us unusual facilities, and in preparing at 
considerable trouble to himself and the attaches of the office, 
charts of the relation of sunstroke to the meteorological con- 
ditions of the years 1874 and 1878, in this city. 
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The subject matter of this report has been considered under 
the following captions : 

I. Cases of yellow fever developed in St. Louis in persons 
coming to this city from Southern cities, where the disease was 
prevailing. 

n. Cases of yellow fever treated at the Quarantine Hospital. 

III. Cases of yellow fever arising in St. Louis, its suburbs, at 
Quarantine, and on board the Quarantine transport steamer, 
Bdwardsville, by contagion from cases developed in persons from 
points at the South, where yellow fever wjas epidemic. 

IV. Cases either of yellow fever, or closely simulating that 
disease, arising in St. Louis and its suburbs without known con- 
tact with other cases, or where no such contact existed. 

V. Classification and summary of all cases of yellow fever 
occurring in St. Louis and its vicinity in 1878. 



REPORT OF THE COMMITTEE 



OF THE 



Saint Louis Medical Society 



ON THE 



RELATIONS 



OF THE 



YELLOW FEVER EPIDEMIC OF 1878 TO SAINT LOUIS. 



SECTION I. 



A DETAIL OF OASES DEVELOPED IN ST. LOUIS, IN PERSONS COMING TO 
THIS CITY FROM SOUTHERN CITIES WHERE YELLOW FEVER WAS 
PREVAILING. 

The committee has spared no labor to obtain a history of 
every case of this kind, and they believe that they have been 
snccessful, in this respect, to a very considerable extent. It is 
not, however, claimed that every case falling under the category 
has been investigated, as, no doubt, in some instances, especially 
where the patient recovered, the attendant physicians did not see 
fit to report. Moreover, when the committee's card fias re- 
mained unanswered, under such circumstances, and no informa- 
tion relating to the case has been voluntarily proffered, there 
has been obviously no way of reaching the case. We believe, 
nevertheless, that the number of such omitted cases is very 
small, as the measures taken by the Health Commissioner, early 
in the season, for obtaining information with regard to the ex- 
istence of suspicious cases of fever, were so systematic that it 
was hardly possible that a case should exist without the knowl- 
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edge of the Health Department. The citizens also watched un- 
usual cases of fever with much suspicion, and did not fail to com- 
municate their apprehensions when cases occurred in their 
neighhorhood. As we have pursued all the clues obtained, we 
think our investigation has been tolerably close, and beg leave 
to say once more that every case which has in any way come to 
our knowledge has been sought put, and the attendant physician 
personally interrogated with regard to it. 



De. J. M. Clopton, 804 Morgan street, was one of the inspect- 
ing physicians appointed by the Health Commissioner, Mr. C. 
W. Francis, to examine into the nature of suspicious cases re- 
ported by the police, during the summer of 1878. Dr. C. gives 
the details of the following cases : 

Case I. — ^Wm. Johnson, mulatto, sBt. 28, unmarried, a steam- 
boatman living in St. Louis, at 1023 Morgan street, but running 
on lower river within a week of being taken sick. His last trip, 
however, was up to St. Paul. Johnson had not suffered from 
malarial fever, to the Doctor's knowledge. 

Aug. 9th — Was taken sick this evening with a chill, which 
was not very severe ; an intense fever ensued, with dry skin ; 
pains in the back and head } great disturbance of the stomach ; 
constant nausea, and frequent vomiting of yellow bile ; consti- 
pation ; urine was scanty. 

The patient continued in this condition during the next three 
days, the fever being continuous. He died on the 12th of 
August, at his home, in extreme prostration. He never vomited 
black vomit, and the bowels remained constipated until the last. 
There was yellowness of the conjunctiva, but general icterus 
could ilot be determined on account of his natural color. 

Case II. — Madison Castleman, a large, fat mulatto man, est. 
about 84, a cook on the river, residing at 1104 North Tenth 
street, was taken sick, on July 6th, with vomiting and fever. He 
had no initial chill. The fever did not remit, nor did he have 
any intercurrent chill or rigor. 

July 8th, A. M. — Had been already sick one Or two days when 
seen by Dr. C. ; there was nausea and occasional vomiting ; the 
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tongue was covered with a whitish fur ; the bowels were consti- 
pated, the eyes very yellow ; he was vomiting frequently, dark 
bilious matter; the fever was running very high, and prostration 
extreme ; urine very scanty and deeply colored ; the skin was 
exceedingly yellow. In the progress of the case the vomiting be- 
came more frequent, with constant hiccough, great tenderness and 
excruciating pains in the epigastric and right hypochondriac 
regions ; bled from the nose several times ; the tongue, lips and 
teeth became incrusted with black sordes ; intelligence blunted, 
his condition being one of lethargic and drowsy indifference, not 
amounting to coma, until some hours before death ; he died com- 
atose on the twelfth day, July 18th. 

No post mortem was made. The cause of death assigned wai^ 
"icterus calculosus," but the Doctor affirms that there was no 
previous history of gall-stones, and strongly inclines to the opin- 
ion that the case was one of yellow fever. 

Case III. — ^Edward Coles, white, set. 32 ; residence on the 
corner of Seventh and Morgan streets ; a river hand ; had been 
running on the lower Mississippi ; the case began with a chill, 
followed by a fever which was of a continuous type, accom- 
panied by vomiting and pains in the head, back and limbs. 

When first seen by Dr. C, on August 27th, in the afternoon, 
the patient had already been sick a couple of days. He had high 
fever. There was nausea, with occasional vomiting. The skin 
was distinctly jaundiced, and the conjunctivae likewise, and these 
were moreover injected. The bowels had been costive. He had 
taken some doses of a febrifuge preparation. These symptoms 
persisted during several days, the prostration becoming more 
marked as the disease wore on, and the irritability of the stom- 
ach continuing unabated. On the fifth day the fever subsided, 
leaving him very weak. He never vomited black vomit, or had 
any hemorrhages. His urine was very scanty. He finally got 
well. 

Case IY. — ^A mulatto man, from Mississippi, who had come 
up on a steamer, and was residing at 810 Christy avenue, had 
an attack very much like that of the others. He arrived in St. 
Louis, about September 1st, with some cattle, and was taken 
with a chill, followed by fever lasting three days, when he be- 
gan to convalesce, and returned to the South. In his function of 
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inspecting officer. Dr. C. saw several cases of yellow fever which 
were reported to the Health Office, and sent to Quarantine. 

Dr. a. p. Lankfobd gives the following information with re- 
gard to the case of W. P. O'Bannon, very probably one of the 
first in the United States, and the first or second in St. Louis. 
Toung O'Bannon, who was born in Missouri and reared in St. 
Louis, left this city in the steamer Commonwealth, for New Or- 
leans, Gapt. Shields, his uncle, in command, late in June, 1878, 
holding the position of Assistant Second Clerk. O'Bannon lived 
on board the Commonwealth, and while at Now Orleans, about 
the 3d or 4th of July, went on board the Emily B. Souder, then 
lying at the levee, notwithstanding the prohibition of his uncle 
against his going on board any such vessel. The Souder had 
lately arrived from the West Indies, with a cargo of sugar, and 
at the time of O'Bannon's visit had two cases of yellow fever on 
board, which had apparently escaped the vigilance of the author- 
ities. It is not probable, however, that O'Bannon came into di- 
rect contact with these eases. The Commonwealth lay close to 
the Souder at the time, and transferred to her deck from the brig 
five hundred hogsheads of sugar, for the Belcher Befining Com- 
pany in St. Louis. It is not known that O'Bannon went into the 
hold of the Souder during the process of transfer, nor is it prob- 
able that he did so, as his duty as clerk required his presence on 
the deck of the Commonwealth. From the time of the transfer 
until the 12th of July, involving the entire period of the return 
trip of the Commonwealth to St. Louis, young O'Bannon, who 
was only 16 years of age, was romping and playing among the 
hogsheads of sugar, which were on the main deck of the Com- 
wealth, with his sister and cousin, neither of whom were subse- 
quently affected. He arrived in St. Louis on the night of Thurs- 
day, July 11, 1878, and seemed perfectly well on the Sunday fol- 
lowing, being seen that day by Dr. Lankford, on a visit to the 
family. The next day (Monday) he complained of inappetence, 
and of slight chilly sensations. About 5 p. m. he was found by 
his mother, after a somewhat prolonged search, under the piano 
in the parlor, in high fever and a profound sleep, from which it 
was very difficult to arouse him. 

Dr. Lankford being called, saw him at 1 p. m., on July 16th. 
The stupor continued, and the fever did not abate; the tongue 
was inclined to be dry, and the skin devoid of moisture. The 
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l)Owels had been constipated, urine scanty and high colored. 
There was, as yet, no nervous irritability of the stomach, but 
much thirst. These symptoms increased in intensity; the patient 
became delirious during the night, and the fever was observed to 
be of a continuous character. Some irritability of the stomach 
^ad now appeared. At a consultation with Dr. J. K. Bauduy 
next day, (Thursday) the fever was noted as still continuous; 
there was frequent vomiting, and about 8 p. m., ejection of un- 
mistakable black vomit, which had begun some four hours pre- 
viously ; the dejections were also very dark. There was no very 
marked icterus until the morning after this, when suppression of 
urine was also determined. The patient died on Friday, the 19th 
of July, 1878, at about 1 p. m., the fifth day of his disease. 

At this date, there was no declared yellow fever in the United 
'States, except the eases on board the Emily B. Souder ; none as yet 
reported in New Orleans or elsewhere. At the consultation on 
the 18th of July, the case was declared to be one of yellow fever, 
and the diagnosis was thoroughly verified at the autopsy, Drs. 
Lankford, Bauduy and P. G. Eobinson being present. (See 
statements of Drs. Bauduy and Eobinson). 

Dr. Lankford has seen many cases of intermittent fever this 
past year. He regards these fevers as having been exceedingly 
obstinate, requiring the persistent administration of large and 
frequent doses of quinine and arsenic; to overcome them and pre- 
vent recurrence. An unusually high temperature, and a disposi- 
tion to assume a remittent character was common. . 



Dr. J. K. Bauduy saw young O'Bannon in consultation with 
Dr. A. P. Lankford, on the third day of the disease, (17th of 
July). The characteristic symptoms were stupor, almost simu- 
lating coma; there were no convulsions until the morning of 
the day he died ; there was much gastric irritability with ejec- 
tion of glairy matters at first, but the next day, black vomit was 
thrown up ; the icterus was not marked during life, except on 
the last day. The patient complained of intolerable pain in the 
head, when the stupor remitted occasionally. Towards the end, 
the vomiting was very profuse ; there was great jactitation and 
subsultus, and some convulsions. A blister which had been applied 
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to the nape of the neck hecame gangronoas even after a few- 
hoars. The case, in Dr. Baudaj's opinion, was indispatably one 
of typical yellow fever. 

Dr. Bauduy saw many cases of malarial fever this past year,, 
and regards them as having been very un usually severe, diffiealt 
to manage, and strongly disposed toward recuiTence. 



Dr. p. V. L. Brokaw, 201 North Fifteenth street, saw Capt.. 
W. S. Nelson on the 10th of August, 1878. Capt. Nelson was 
about 60 years of age, a citizen of St. Louis, who was engaged 
upon the Jetties at the mouth of the Mississippi, having been oc- 
cupied there from the beginning of the entei^prise, and living- 
there. When the yellow fever made its appearance at the Jetties 
the operatives and conductors of the work became alarmed, and 
all left the spot who could get away. Capt. Nelson had been 
more exposed than the rest, and had undergone extraordinary 
fatigue, having rowed back from New Orleans in a skiff, more 
than a hundred miles, to the Jetties, almost immediately before 
he was taken sick. Yellow fever was prevalent in New Orleans- 
at the time, as well as at the Jetties. As soon as Capt. Nelson 
found that he was sick he started for his home in St. Louis, being^ 
on the route nearly or quite three days. He arrived in St. Louis 
on the morning of August 10th, 1878. He was exceedingly ill,, 
and was taken directly to his house. Dr. Brokaw saw him an 
hour or two after his arrival. His condition was so grave that he 
could give no intelligent account of his case. There was great 
prostration and hebetude, the tongue creamy, and skin already 
deeply bronzed; he was constantly tossing about, with pains 
which he said he felt all over him, so great being the jactitation 
that his relatives could scarcely keep him in bed. He was then 
occasionally conscious enough to complain of the pain he suffered.. 
There was persistent vomiting of glairy matter, with great ten- 
derness at the epigastrium. There was marked congestion of 
the vessels of the face and neck. His bowels had been consti- 
pated, but on his way up from New Orleans he had taken some 
compound cathartic pills, which acted. Temperature, 102® or 
103° J pulse 100. Dr. Brokaw estimated the case to have been 
in progress not quite four days, when he first saw him. The urine 
was scanty, but not suppressed. The vomiting was arrested. On 
the next day (August 11th) he was apparently better; the pulse; 
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was fair, and the irritability of stomach, the vomiting, pains, and 
temperature, were somewhat abated. The symptoms continued 
the same until about 5 p. m. on the 12th, when the pulse became* 
exceedingly slow, the delirium and hebetude more marked, and 
the breathing hurried. Under stimulants he rallied a little. At 
this time he was semi-comatose, and the urine was found to be- 
loaded with albumen. He never vomited black vomit, or passed 
similar matter by stool, and gradually sank, and died about 5 a. 
M. on the 13th of August. When he arrived his condition was 
such that he could not be undressed in the upright posture ; after 
he was laid upon the bed his clothes were removed and a bath of 
tepid water given him. Although his family and servants were 
in the closest proximity to his person from the first, engaged in 
nursing him and controlling his movements, nobody in the house 
or who had been near him was subsequently attacked with fever. 
The apartments were thoroughly disinfected after his death -, his 
clothing had been disinfected carefully before. 

Dr. Brokaw saw another case of yellow fever in a child 7' 
years of age, Sidney Ellis. He had come from New Orleans with 
his parents and grandmother, by railroad. The grandmother- 
was stopped, sick with yellow fever, at the Quarantine Station, on 
August 27th or 28th. About three days after arriving in the city 
the child was seized with a chill about 5 a. m. Dr. Brokaw saw 
him about twelve hours after this. At his visit there was high^ 
fever, with some delirium ; temperature lOS**; pulse 120; marked 
congestion about the face and neck, with capillary sluggishness f. 
much tenderness at the epigastrium, nausea, and occasional vom- 
iting. Dr. Brokaw administered veratrum at once, and kept the 
pulse at about 80 per minute, cold applications being meanwhile - 
applied to the head. The temperature was thus lowered to about 
100®. The case progressed favorably up to the night of Septem- 
ber 2d, which was the evening of the third day of the disease- 
He was then removed by the Health Department to Quarantine,^ 
but the treatment was nevertheless continued. The case contin- 
ued to progress favorablj', and recovered. 

Dr. Brokaw has seen many cases of malarial fever this past ^ 
summer. Such cases, in his opinion, have been of more than 
usual obstinacy and severity, the temperature running very 
high — ^ashigh in several of them, as. 105^ The cases were marked 
by the presence of delirium and severe headache in the younger 
patients, and in some few adults likewise. 
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Dr. Geo. C. Pitzer, 1218 Monroe street^ does not think that 
malarial fevers have been more than usually prevalent last year, 
or that such affections have been more severe than in preceding 
seasons. The Doctor had heard of one death by malarial fever. 

Dr. Pitzer furnishes the following details with regard to those 
•cases of yellow fever seen and treated by him during the summer 
of 1878 : 

Mrs. W. was taken sick on August llth, the next day after ar- 
riving in St. Louis from Port Eads. Dr. Pitzer saw her first on 
the evening of Monday, the 12th. She was exceedingly rest- 
lessy complaining greatly of intense headache, and an almost in- 
tolerable pain in the back. The face was flushed ; the eyes red 
^nd watery; the skin hot and dry; tongue but slightly furred; 
pulse 60 per minute ; temperature 103** ; great thirst ; irritability 
of stomach, and vomiting of glairy matters mixed with striaB of 
blood. The bowels were constipated ; urine dark coloi*ed, but in 
normal quantity ; intellect clear. The next day there was but 
little change, but towards midnight the headache became intoler- 
able, and the pain in the back was aggravated. Temperature 
:about the same, and the pulse only 60. On the 14th inst the pa- 
tient was a little more comfortable. The urine was normal in 
quantity, dark colored, and laden with albumen. She passed 
a quantity of dark, exceedingly offensive matter, by stool, 
^fter a salt-and-water injection. During the night of the 14th 
the temperature began to decline, and by Friday, the 16th, had 
fiillen to 100®. Twelve hours later there was some stupor, with 
ooolness of the extremities, and a cold perspiration. There was 
much nausea, with ejection of a few mouthfuls of dark greenish 
duid. Black vomit did not, however, make its appearance, and 
the patient recovered after about two weeks' illness. The ti'eat- 
'■ment was by gelseminum, aconite, bromide of sodium, and strych- 
nia by enema; in the second stage ice and champagne in small 
::amounts were given. 

Dr. Pitzer also attended Mrs. W.'s child, about four years of 
:^age, taken sick the day after its mother, which recovered after 
;passing through all the stages of yellow fever. 

Dr. Pitzer's third patient was Mrs. K., 8413 Market street, who 
'was taken sick on August 22d. She was thus attacked fifteen 
'days after leaving Port Eads. When first seen the temperature 
was 102® ; pulse 110, and rather feeble ; tongue slightly furred, 
with reddened tip and edges ; intelligence good ; some headache ; 
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slight pain in the back, restlessness, thirst, and gastric irritability.- 
The face was flashed, the eyes injected and watery; frequent 
epistaxis; constipation; urine scanty and high colored, but not- 
albuminous. On the third day the urine was found heavily laden 
with albamen. On the fourth day she ejected a quart of black 
vomit. The pulse was weak, surface cold and clammy; expres- 
sion extremely anxious; epistaxis; uterine hemorrhage, great, 
thirst, and extreme restlessness. She recovered after about two 
weeks' illness. The treatment was by gelseminum, aconite and 
bromide of sodium to control the nervous symptoms. No nour- 
ishment was allowed, and perfect quiet enjoined. 



Da. J. M. SooTT attended Mr.E. Nelson, residing on Eleventh 
street, between Brooklyn and Webster streets. Nelson was a 
man of about 45 years of age, who had been working at the Jet- 
ties, at Port Eads, ever since the beginning of the enterprise. 
Shortly after the fever broke out at Port Eads he was paid oflT, 
and iif company with some dozen others left for St. Louis by 
railroad. Two of this company sickened and died in New Or- 
leans, on the way. Nelson arrived in St. Louis on the morning 
of the 10th of August. Dr. Scott saw him two days after his ar- 
rival. He had a continuous fever, which still ran high, with, 
much thirst and irritability of stomach. The skin and conjunc- 
tiv8B were already much colored; tenderness at the epigastrium ;. 
great anxiety and apprehension; partial suppression of urine. 
He did not vomit black vomit. Delirium supervened about the 
fourth day, and he died, comatose, on the fifth. 

Dr. Scott has seen about the usual number of malarial cases 
this season. The intermittents were of unusually rebellious 
type, prone to take on a remittent character and to recur, requir- 
ing large and repeated doses of quinine to arrest them. There 
was a good deal of delirium, prostration, and congestion in some 
few of the cases. 



Dr. A. Luleff No. 322 Walnut street, states that on August 
llth^ he was called to see H. Holland, 602 South Second street, 
a foreman of the works at Port Eads, who arrived from that 
point the night before, by railroad. 
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• 

Premonitory symptoms of the disease had been developed be- 
fore the patient left New Orleans. From ten to tAvelve days before 
the doctor called the patient had been drinking whisky inces- 
santly, and had eaten nothing. When first seen the symptoms 
were those of gastritis. There had been no constipation, and the 
urine had been normal, at least no statement to the contrary was 
>made. The pulse was below the normal and weak ; there was 
no discoloration of the skin or conjunctivaB. Nothing could be 
retained by the stomach ; the vomited matters were of a dark, 
green color; no increase of temperature. Dr. Luleff visited the 
patient twice on Sunday, August 11th; the next day the symp- 
toms were the same with the addition of epigastric tenderness. 

On Tuesday the symptoms were the same; up to that day 
the passages had been regular and of normal appearance. After 
that the bowels were not again opened. On Tuesday night, 
upon inquiry, the patient stated that he had not passed urine for 
two days, he believed. 

The next day the symptoms were the same, with the addi- 
tion of some hebetude, but there was no icterus until about 8 P. 
,M., on Wednesday night and the patient died one hour after mid- 
night. Dr. Frazier, Sr., had been called in consultation. Dr. 
Luleff saw during the summer and fall a larger percentage of 
^malarial cases than usual. 

In the same room with the patient three other men slept, 
••but none of them took the fever. 



Db. J. T. Pjrtle, 2602 Chouteau Ave., treated David Mat- 
thews, set. 21, a laborer on the Jetties at the mouth of the Mis- 
sissippi. Matthews was one of the twelve men who left the 
-Jetties together, during the second week in August, 1878, having 
been there all the year, arriving here on the 15th of August. 
So was taken sick two or three days after reaching St. Louis, 
with a heavy chill, followed by fever, pains in the head, back, 
etc. The fever was continuous. There was great gastric irri- 
tability, with vomiting of bilious matter at first, and eventually 
of true black vomit. The patient also passed black, tarry, stools. 
There was no suppression of urine, but great anxiety, restless- 
mess and moaning. He died on the fourth day. 
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Dr. Pirtle had not seen more eases of malVrial fever last sea- 
son than usual, nor wore the attacks, in his experience and judg- 
ment, more obstinate or severe than in previous summers. The 
Doctor states that he had heard of a death by cobgestive cfaiU in 
his neighborhood. 



Dr. H. H. Mudd, 602 North Fourteenth street, furnishes the 
ibllowing details of three cases of yellow fever : 

Case I. — Mary Dorfina, residing at the corner of Tenth and 
St. Charles streets, set. 18, white, born in Italy, unmarried. Had 
•come directly from Columbus, Ky., by railroad in company with 
other refugees from yellow fever. She was much alarmed at 
what she saw on the cars in the sickness of these refugees. It 
is very probable that Mary Dorfina was herself a refugee from 
i9ome point where yellow fever was prevailing, although for rea- 
-sons easily guessed this was not admitted. She arrived in St. 
Louis about August 16th or 17th. 

August 20th, 9 A. M.— Presented herself at the office with 
:great pain in the head, frorn which she had been suffering since 
' the night before only. There was no history of a chill, the 
1»owels had been constipated ; she was very weak and nervous -, 
•she had never had yellow fever, and had been living at the 
South only for a few years, though her actual point of residence 
•could not be ascertained ; temperature 101°; pulse weak; tongue 
coated, but no nausea ; she seemed very anxious and agitated ; 
on the night of the 20th she slept well and seemed better next 
•morning. 

August 21st — Less headache than the first day, but irritabil- 
ity of the stomach with occasional vomiting set in, which was 
relieved for the time by milk and lime water ; there was contin- 
uous fever, which, however, did not run very high. 

August 22d — The headache has increased in severity, and the 
fever still continues; she is more restless; temperature from 
101}° to 102° ; the vomiting reappeared and took on the charac- 
ii>ristics of unmistakable black vomit. She died at 11 o'clock 
A. M., August 28d, having become quite yellow. No post mor- 
tem could be had, but the general icteroid hue was still more 
(manifest after death. 



m 
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Cass n. — ^Nicfa^ls, a ranlatto man, let 26, residiDg at 4ir 
Kofth Eighth street, a steamboatman, having his home in Ken- 
tnckj. He was a porter of a steamboat which had lately come 
to St. Louis, wHich had had some cases of yellow fever on her 
during the trip. 

August 2dd — ^Had not been feeling well for a day or so ; is 
now langaid and dull, inclined to stapor ; and at times restless^ 
refusing to remain in bed, and expressing fear that he was going 
to have yellow fever; he did not complain of much pain of any 
kind; never had had a chill, and had no sabseqaent one during 
his illness ; there was constant nausea and occasional vomiting ;. 
the fever was not very marked and was altogether subacute ; no 
appetite ; milk and lime water was given with apparent tempo- 
rary benefit ; the fever, of a low character, continued for several 
days, the temperature varying from a normal grade to 101% 
never being very much exalted ; the pulse was but little quick- 
ened at first, and after some days declined to forty or fifty ; the 
vomiting meanwhile had taken on the character of black vomit 
which he ejected from the third to the fifth day of the attack 
almost without apparent effort. The symptoms at length im- 
proved, he seemed decidedly better and had apparently begun to 
convalesce ; his appetite returned, the nausea disappeared and. 
he took some soup from time to time; the fever had left him en- 
tirely and ho gained in strength, and at length took his meals- 
regularly and with appetite. About the 30th of August, he was 
suddenly taken with a severe pain in the calf of the right leg,, 
which swelled rapidly; the skin becoming tense, red, and shin- 
ing; fever set in; warm fomentations were applied and the^ 
swelling incised freely; no pus, however, was discharged from 
the incision; there was only sanious oozing. The next day the 
skin and -deeper tissues of the extremity began to slough ; incis- 
ions were again made, more freely still ; he had become jaun- 
diced a day or so before the appearance of this phlegmonous 
inflammation, his eyes having become very yellow. He died on 
the 4th of September. No post mortem. . 

Case III. — A traveling salesman from Brownsville, Tenn.,, 
aet. about 35, residing at 604 Market street, came directly from» 
Brownsville to this city about the 10th of September, 1878. He 
had been feeling badly for several days with gastric disturbances, 
nausea and inappetence. When first seen his pulse was weak, 60 ;. 
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temperature not above 100*^; there was nausea and loss of appe- 
tite. He continued in this condition with but little fever, and this 
•of a variable character, for a week or ten days, meanwhile be- 
•coming a little jaundiced ; the eyes became yellow } the skin was 
dry and rough ; the urine scanty for several days, and at one 
time showing a trace of albumen; the bowels were relaxed. Dr. 
Mudd continued to see him during a period of four weeks or 
more, and he finally made a slow and unsatisfactory recovery. 

Dr. Mudd never heard of any extension of the disease from 
•either of these cases to nurses or others who came into contact 
with them. In his practice the malarial fevers of 1878 were not 
more frequent nor intense than usual. 



Dr. W. M. MoPheetebs, 1000 Olive street, reports the case of 
Mrs. Nichols, aet 25 or 30, who had been living in G-alveston, 
Tex., but had been on a visit to Yicksburg. She left Yicks- 
l)urg by rail on August 19th, 1878, and went to Louisville, 
arriving thence, also by railroad, in St. Louis, on the morning of 
August 22d. She had a heavy chill on the cars on the night of 
■21st of August. Dr. McPheeters saw her first at 11 a. m., on the 
:22d. There were intense pains in the back, head, and limbs; 
the temperature was at least 104° ; she was perspiring profusely ; 
much irritability of the stomach with constant vomiting of every 
thing swallowed, even water; the vomiting continued through 
the ensuing night; ^reat restlessness ; the fever was continuous. 

On the 23d the symptoms were unchanged ; there was great 
ttlarm, and that night, the irritability of the stomach was even 
exalted ; on the 24th there was some abatement of the symptoms ; 
on examination of the urine it was found free from albumen ; 
there was no suppression at anytime; temperature 103 3-5°; 
pulse 100; perspiration still profuse; pain in the head and back 
diminished. About the 26th or 27th of August she was decidedly 
better, and left the city for the South, ultimately recovering. 
The treatment was mainly expectant, consisting of mild purga- 
tion, blue mass and quinine. 

Dr. McPheeters also saw Mr. G-eyer Small, a young man of 
twenty, born in St. Louis^ and engaged as second clerk on a 
river steamer plying on the lower Mississippi. On the Way up the 
Meamer touched at Natchez, and at intermediate points, where 



26 Eklations of Tsllow Fever to St. Louis. 

the yellow fever was prevailing, arriving in this city on the 
evening of August 80th. Mr. S. passed the night of the Slst on 
board the steamer, where he had a severe chill, followed by high 
fever. Dr. MePheeters saw him aboat 12 m. on that dav. There 
was some distinct remission in the fever, great gastric irri- 
tability, and much vomiting. Dr. MePheeters was at first dis- 
posed to hope the case might prove one of remittent fever. 

On Sept 2d, the pulse was 80 ; the tongue coated ; much pain 
in the back and head; urine normal in quantity, but high- colored, 
and some tinging of the conjunctivffi. 

Sept. 3d — The stomach had become more irritable; some 
somnolence; temp., 103®; pulse, 80; skin dry and harsh. The 
next day subacute delirium sot in, and the somnolence increased. 
He still passed his urine, which contained much bile, and let fall 
a copious deposit. The temperature declined to 100 2-5** ; pulse, 
80 ; skin still dry. He now retained his medicine, and took some 
little nourishment. 

Sept. 5th — Temp., 101**; pulse, 75; hiccough; delirium; jaun- 
dice increased ; much congestion of the surface. 

On the next day, temp., 99 3-5** ; pulse, 80 ; no albumen in 
the urine. 

Sept. 7th — Still flighty ; passes high-colored urine ; constipa- 
tion ; pulse, 78 ; temp., 99 2-5°. 

Sept. 8th — Symptoms rather more marked; stupor more 
decided ; partial suppression of urine ; semi-conscious. 

Sept. 10th — ^Vomits black vomit, though not copiously. 

During the following two days he had several convulsions, with 
extreme agitation and ataxia. The skin and eyes became very 
yellow, and he died on the 12th. 

Dr. MePheeters has seen a good many cases of malarial fever 
during the summer of 1878, in St. Louis. He does not think 
his cases were peculiarly obstinate or severe, although he 
observed, in some instances, a disposition of the intermittents to 
become remittent, but not more so than in past years, in his 
opinion. Dr. MePheeters has seen no instance, in his practice, of 
a propagation of yellow fever from the sick to attendants or 
neighboring persons. Careful hygienic precautions were taken 
in the two cases of fever above reported to prevent subsequent 
infection. In the second case the bedding was burned. 
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Dr. B. H. Gregory, 1006 Olive street, states that towards the 
latter part of August, 1878, he saw a case at the St. Louis Mul- 
lanpb^ Hospital, which he diagnosed as yellow fever at the 
time. The patient was a man about 30 years of age, a refugee 
from the South, who had come up the river by steamer to this 
city. When first seen he had been sick three or four days, and 
was unable to give any very distinct information about himself. 

The prostration was intense^ much sighing and moaning; 
great irritability of stomach, and frequent vomiting of charac- 
teristic black vomit. The tongue was coated with a yellowish 
creamy fur ; bowels constipated ; partial suppression of urine. 
There was great congestion of the skin, and suffusion of the eye ; 
the capillary paralysis was well marked. The conjunctiv» were 
slightly tinged, and there was some general icteroid coloration 
well marked after death. The patient lived forty-eight hours 
after entering the hospital. 

Dr. Gregory saw another case in consultation with Dr» 
McPheeters. 

Dr. Gregory had seen fewer cases of malarial fever last sea- 
son than usual. In his visits to the country, the local practi- 
tioners have generally informed him that malarial affections have 
been decidedly less prevalent last year than in past years. The 
eases of malarial fever ^een by Dr. Gregory were not, he says, of 
especially bad type. No instance of the propagation of yellow 
fever from a patient to another individual has fallen under Dr. 
Gregory's observation this past summer. 



Dr. E. a. De Cailhol, 2613 South Seventh street, has had a 
large experience in yellow fever in the South, especially in New 
Orleans. He details the following cases occurring here last 
summer : 

Mrs. Fryer, aged 36, a stout and plethoric woman; married; 
had lived both in Memphis and New Orleans. When the fever 
broke out, she left for St. Louis, arriving in this city on the 15th 
of August. She had passed her menstrual period, and thought 
she might be pregnant, but this could not have been the case, as 
menstruation came on again after the attack detailed below. 
Ten days passed after her arrival, and she was taken suddenly 
sick on the 26th of August. Dr. De Cailhol saw her on that day 
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at 7 p. M. She had* do chill, the disease coming on with fever 
and pain in the head and back. The tongue was coated, and 
the gums were covered with a whitish induitos, where they 
overlapped the teeth; bowels constipated. The conjunctiva 
were injected. She was very anxious, sleepless and restless, and 
very much alarmed, anticipating death by yellow fever. Pros- 
tration of the forces was great. Cathartics produced numerous 
bilious passages, but the fever increased in intensity. She was 
ordered to take a tisane of cassia fist, lemon, etc., through the 
day. At 7 p. m.— Temp., 104*'; pulse, 106 or 108 ; face flushed ; 
delirium; fever running very high. Ordered tinct. aconite and 
tinct. belladonnse aagtt. xx in ^iv of water; tablespoonful every 
half hour, alternately of each, during the night. ^ 

Next morning the fever was not much reduced; tongue still 
coated; thirst very considerable; still delirious; had passed no 
urine for twenty-four hours. She was ordered another cathartic 
dose^ and to continue the belladonna and aconite, alternately. 
By 7 p. M. (Aug. 27), she had had a dozen passages of yellow bile, 
but had passed no urine; the fever was a little reduced, but not 
as much as had been hoped for. Gelseminum was now substi- 
tuled for aconite, and given alternately with the belladonna every 
half hour or hour, in the same doses. 

Aug. 28lh, 8 A. M. — Br. De Cailhol found her very weak ; 
hlack vomit had appeared; she was constantly nauseated; she 
threw up black vomit three or four times. 'Ordered 1-100 of a 
^rain of arsenic every hour, and to continue the aconite and gel- 
seminum, if the symptoms did not become aggravated. 8 p. m. — 
Her intelligence was better. On being requested to pass her 
urine, she appeared a little astonished that she had not done so, 
and succeeded in passing about two ounces of thick and exceed- 
ingly offensive urine. The fever had now greatly abated. 
Pulse, 86 or 90; temp., 101**. The irritability of stomach declined 
a little. She had not vomited afler taking the third pill of 
arsenic. 

Aug. 29th — In better spirits ; fever absent; passed her water 
regularly; bowels continued to act. Great care in diet was" 
observed. 

On the 31st of August, she was able to set up, and was pro- 
nounced convalescent. There was no extension of the disease 
from this case. 

Pr. De Cailhol saw many more cases of malarial fever during 
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the sumraer of 1878 than usual, and the symptoms were, in his 
opinion, decidedly more mi^rked than in previous seasons. Deli- 
rium and congestion of the brain were not unusual, and many of 
the cases were uncommonly severe. 



Dr. G. H. Conzelman, 1417 Carr street, details the case of 
Mr. J. Stewart, rot. 50; a refugee from Memphis, residing at 1014 
^orth Sixteenth street. He was a traveling salesman ; a man of 
slender build, and nervo-bilious temperament; born in the State 
of New York. He had lived in various places, and had been in 
Memphis only a few years. 

He left Memphis on the 22nd of August, 1878, being sick at 
the time, hardly able to walk, but slowly convalescing after an 
attack of fever, from whose sequel sb he continued to suffer long 
after his arrival here. He stated that he had been taken sick 
about the 12th of August, with a chill, followed by high, contin- 
uous fever, never having any subsequent chill. He had never 
had yeWow fever before. Came up to St. Louis by steamer, and 
and arrived here on the 26th of August. He was first seen by 
Dr. Conzelman on the evening of the same day. The tongue 
was parched; skin shrivelled; circulation feeble, and pulse de- 
void of elasticity ; there was great sensitiveness to pressure in 
the epigastric, hepatic and splenic regions; he was often nause- 
ated, and vomited glairy matters occasionally ; had frequent dark 
and very offensive evacuations; micturition was difficult, the 
urine being very highly colored, scanty and albuminous ; there 
was much thirst, and little or no desire for food. He stated that 
during his attack in Memphis he had vomited dark matters, of a 
bilious character, as he thought. There had been no hemorrhages. 

Dr. Conzelman saw him six or seven times altogether during 
the six weeks that he remained in St. Louis. Great care in diet 
was enforced, and he finally recovered. Dr. Conzelman does not 
doubt but that this was a case of yellow fever, indeed, one of the 
first occurring in Memphis. 

No extension of this case occurred to any of this man's nurses 
or attendants in St. Louis, no febrile disease of any kind having 
been heard of among them. 
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Db. p. F. Weiqsl, 1103 South Seventh Street, details the 
following case: Mrs. Freiburg, set. 1 50; married; a native of 
France; resident in St. Louis about the year 1850, afler that in 
Europe, and for several years past in Galveston, Texas. Fearing 
an outbreak of yellow fever in Gralveston, early in August, 1878, 
with the rest of her family, she left that city for St. Louis, via New 
Orleans. She remaiaed in New Orleans three or four weeks, where 
her eldest son, 23 or 24 years of age, contracted yellow fever and 
died after a few days illness. Immediately after this occurrence 
she left New Orleans by railroad and arrived in St Louis on the 
28th day of August, stopping at the Laclede Hotel. Dr. Weigel 
was called to see her the night of her arrival. He found her 
very anxious and excited, and complaining of much pain. She 
had been liable to bilious disorders for some time, and admitted 
that she felt unwell in New Orleans before her departure from 
that city. There was great prostration ; pain in the epigastric 
region and liver ; acute headache and pains in the limbs ; con- 
stant nausea; great thirst; constipation; the conjuntivsB were 
markedly yellow, and the surface generall}'- distinctly yellowish ; 
urine high colored; marked sluggishness of the capillary circu- 
lation every where ; great restlessness; the tongue coated ; pulse, 
full, 75 ; temperature high, but not noted. She begged for mor- 
phine to allay her pains and distress, but this was not allowed as 
Dr. Weigel is opposed to the use of opium and its preparations in 
yellow fever and congestive forms of fever, as well as in cholera. 
The patient was enveloped in a wet sheet and an emetic of ipe- 
cacuanha (grains twenty) and a-half grain of tartar emetic given. 
This was repeated until copious vomiting was induced and dark 
matters passed per anum. On the first day the wet sheets were 
renewed every hour. 

August 29th. — She was distinctly better ; drank water freely, 
and took some iced champagne. The wet sheets, were now 
renewed every four or five hours. No mercurials were given. 
The pains were most wholly abated, and she had slept well. 

The wet sheets were used altogether during forty-eight hours. 
Dr. Weigel continued to visit the patient for a few days, during 
which time she steadily improved, being out of danger on the third 
day after he first saw her. She had been feverish and had suffered 
from headache ever since leaving New Orleans, and indeed before 
that, as stated. Her attack lasted about eight or nine days; she 
had never had yellow fever while a resident in the South. 
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Dr. John T. Hodoen, 502 North Fourteenth street, communi- 
cates the following ease : " Mr. Vall6 Bozier, a native of New Or- 
leans, just from that city, called on me on the 28th of August, 
1878. He had no fever but was nervous and restless, evidently 
much excited; his bowels had been constipated; he had been 
drinking freely, but had not, it seems, got drunk. He was so ner- 
vous that he could not remain quiet. 

Aug. 29th — Gave him quin. sulph., (grains twenty) in eight 
pills; one every two hours. On Sunday, the 2nd of Sep- 
tember, I was called to see him at 1210 Washington avenue. 
He was in a chill at the time of my visit, and later in the evening 
this was followed by a high fever; he was ordered some sp. 
seth. nitros. and tinct. gelseminum. On the morning of September 
3d, he had no fever; ate a good breakfast; ordered quin., grains 
four, every two hours in pill ; in the afternoon the fever returned ; 
repeated the nitre, and gelseminum. He had little fever during 
the following night, with shifting pains in the knees, back, legs 
and head, and was somewhat restless. Continued the quinine. 

Sept. 4th, A. M. — Some fever ; pulse, 90, soft, of good volume 
but very compressible ; pupils a little large ; vessels could be 
seen on the conjunctivse, but the eyes were not markedly con- 
gested, so little indeed as not to attract attention. Continued 
the quinine in doses of four grains every four hours in solution. 
3 p. M. — ^Nauseated ; has taken no food ; temperature, 103}° ; 
pulse, 100, soft, compressible and of good volume ; skin moist, 
but not perspiring freely ; urine of sufficient quantity and normal 
color, of acid reaction, sp. gr. 1016 , no albumen. 8 p. m. — Pulse, 
80; skin not hot, soft and moist. 9:30 p.m. — Pulse, 76; per- 
spiring quiet; no pains in the limbs; conjnnctivsB not con- 
gested ; urine acid, sp. gr. 1011, devoid of albumen ; tempera- 
ture, 101° ; continued the quinine. 

Sept. 5th, A. M. — 1^0 fever; pulse, 76; temperature, 99°; per- 
spiring ; slept well ; urine abundant. 3 P. m. — Condition the 
same. 9:30 p. m. — Pulse, 60, soft and compressible ; skin moist 
and cool; temperature, 99}°. 

Sept. 6th — Continued to improve. 

Sept. 7th — Dismissed as well." 



Dr. Heitzig, 1409 Carr street, details the following case : Mrs. 
Mary Gardner, of St. Louis, left this city early in 1878 for New 
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Orleans, with her husband. When the yellow fever broke out 
there her husband fell sick with it, and she nursed him. Afler 
a few days, when he had convalesced up to a certain point, though 
he afterwards relapsed and died, becoming alarmed for her safety, 
he insisted upon her leaving the city. She accordingly came ta 
St. Louis by railroad, and soon after her arrival here, viz., on 
the evening of the 26th of August, she was taken with a chilL 
On the third day of her illness she began to vomit blood and 
continued to do so up to the time of her death, which took place^ 
on the 2nd of September. 

She was first seen by Dr. Heitzig on August 28th. There 
^as great prostration j slightly furred tongue ; no diarrhoea, and 
the conjunctivae were injected. On the third day the tongue 
was more furred, and there was partial suppression of the urine 
during the last two days. Her head was not affected, and intel- 
ligence remained perfect until death. She was not sent to Quar- 
antine, — dying in the city. Toward the last the skin became 
markedly yellow, and the whole surface much congested. There 
was no extension of her disease to attendants or any one in con- 
tact with her^ 



Dr. Newell, 2624 St. Louis Avenue, states that he saw a sus- 
picious case of fever, about Sept. Ist, 1878, in a gentleman set 35,. 
one week from Memphis. The fever was of remittent character 
but with an unusual amount of tenderness at the epigastrium, and 
vomiting, with malaise and pain in the back. There were nO' 
hemorrhages. The patient recovered under quinine after a couple 
of weeks. Dr. Newell was at the South during the epidemic of 
1878, mostly in New Orleans. He had seen a great deal of yellow 
fever on the Mexican border in 1872 and 1873, having suffered 
from the disease himself in 1872. Dr. Newell states, that as far 
as he could judge, and was informed, no less than 40,000 or 60,000' 
cases occurred in the city of New Orleans during the late epidemic,, 
of which at least sixteen per cent were fatal. Dr. Newell is 
strongly inclined to believe in the contagious nature of yellow 
fever, on the basis of a certain predisposition. He is cognizant 
of no facts opposed to this view, and thinks that yellow fever 
must be regarded as a malignant, bilious, or malarial fever, and 
that it is always based on malarial intoxication. 
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Dr. Walter Coles, 3007 Olive Street, publishes a ease of yellow 
fever in the St. Louis Medical and Surgical Journal for Nov., 1878,. 
The patient, M. C, set 17, arrived in this city from the South on 
Sept. 1st, sick with fever, which had ensued after slight chilliness 
the night before. At his hotel, he lay in a semi-unconscious state 
for forty-eight hours. Dr. Coles first saw him at 8 a. m., on Sept. 
3d. The patient's condition was as follows : Temperature, 107°;. 
drowsy; eyes much suffused ; utter indifference to what was going 
on around him ; skin of a dusky reddish hue, some conjunctival 
tinting, and some yellowness of skin, which became more marked 
during the two succeeding days. Constipation; urine high colored 
and scanty ; tongue moist, and thickly coated with a yellowish 
creamy fur. Pulse was at no time over 90, full and very com- 
pressible. Patient did not complain, but admitted that he had. 
headache, and pains in the back ; threatened suppression. On the 
morning of the 4th of Sept., temperature, 103°; pulse, 88 ; had 
been quite delirious the preceding night, but now passed his- 
water a little more freely, without so much of the vesical tenesmus 
which troubled him the day before; urine albuminous. 

September 5th — Apparently better; temp., 101 i°; pulse, 84;. 
sweating; urine still albuminous, but more abundant. At 5:30 p. 
M., of the same day there was marked amelioration of all 
symptoms ; temperature, 100°; pulse, 80. 

September 6th — Temperature and pulse nearly normal ; skin 
still yellow, but moist. The patient recovered, though left very 
prostrate and ansemic. There was no black vomit, nor even 
severe vomiting in the case. The treatment was by veratrum 
viride and jaborandi, given early and continuously up to the fifth- 
day, and then followed by quinine. 



Dr. Walter Wyman, Surgeon of Marine Hospital in St. Louis,, 
reports the following : 

United States Marine Hospital, St. Louis. — E. C. Eathburn,. 
white, fiBt. 42, carpenter of the steamer City of Alton, was 
admitted to the hospital, September 2d, 1878. The patient had 
recently returned from New Orleans with the above mentioned 
boat, and was taken sick the day of arrival. For two or three 
days, he was treated at his hotel by other physicians, when the 
case being one of suspected yellow fever, and causing alarm to. 
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the people of the hotel, he was ordered to Quarantine by the 
Health Officer of the city, but at his own earnest request, was 
brought to the Marine Hospital instead. He was a man of large 
frame and powerful build, and would not at first acknowledge 
that his disease was anything but an attack of bilious colic, to 
which he was frequently subject. On his arrival, the prominent 
-symptoms were fever, nausea, emesis, epigastric tenderness, ceph- 
alalgia ; yellowness of conjunctivae, with marked suffusion ; anx- 
iety of mind; constipation; partial suppression of urine, and 
tongue covered with a creamy fur. From the time of his arrival 
until his death — a period of thirty-four hours — the patient voided 
urine but twice. The first time, after leaving his conveyances 
(quantity unknown), the second time, only a teaspoonful, which on 
-examination, was found to be heavily loaded with albumen. After 
-admission, the symptoms rapidly progressed, and were typical of 
yellow fever. The congestion of the liver was marked, and the 
one stool which the patient had was small and clay colored, 
showing absence of bile. On the 3d, there was an abatement 
of the fever, and appearance of black vomit. The mind was 
clear, and remained so until death. On the night of the 3d, 
icterus became manifest, and on the morning of the 4th (4 o'clock) 
the patient died. The black vomit was copious, and the skin, 
especially after death, was of a deep yellow hue in its pendant 
portions, showing hemorrhagic extravasation. 

The patient died in a state of collapse, without coma, convul- 
sions or delirium. The case was entirely typical throughout. 



De. p. Gt. Eobinson, 1523 Olive Street, was present at the 
autopsy of the youth, O'Bannon, early in August. The patient 
had all the characteristic symptoms of yellow fever, vomiting 
black vomi4;, which was found abundantly in the stomach and 
intestines after death. The skin was intensely yellow. This case 
-occurred a few days after the patient's return from New Orleans, 
where, as elsewhere detailed, he had gone on board an infected 
vessel. From the facts observed upon autopsy. Dr. Bobinson 
affirmed positively that the case was one of yellow fever. This 
occurred early in the season, before there was any report of the 
.prevalence of yellow fever in New Orleans. 
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Dr. Bobinson saw and treated Mr. B. MeSorley, steward of 
the Quarantine Hospital, whose case is described under another 
^caption. 

Dr. Eobinson treated a man named Nelson, who had arrived 
■on a boat from Vicksburg, althoagh he was himself from Green- 
T^ille, Miss. The patient was first seen on the 6th of September. 
He had been taken with a chill and general malaise on the boat. 
-On the first day at 12 p. m., the temperature was 101*^. There 
was at the same time, some slight irritability of the stomach, and 
i:enderness at the epigastrium. A smart dose of calomel pro- 
•cured seyei'al bilious stools. The irritability of the stomach, and 
tenderness at the epigastrium, became more intense during the 
second and third days, and black vomit set in. The skin assumed 
the usual icteric hue, but there were no hemorrhages. He died 
on the evening of the third day. 

Dr. H. C. Davis, physician in charge of Quarantine, waa at- 
tended by Dr. Robinson. His case is elsewhere reported. 

Mr. McSorley's daughter, also seen by Dr. Robinson, was sick 
while he was attending Dr. Davis. Her case is described further on. 

Dr. Robinson has seen much malarial fever this year. He 
thinks there has been more fever of remittent type, (though not 
of intermittent) in St. Louis the past year, than he ever saw 
before. In his opinion, the type of malarial fever during the 
past season has been extraordinarily severe, being marked by 
great prostration, high temperature, delirium, and inordinate 
gastric derangcjment. Unusually large doses of quinine per- 
sistently employed, were found necessary in a large number of 
cases. 

Dr. Robinson admits the transmissability of yellow fever after 
long exposure, from the sick to those about them. He does not 
think he has any reason to believe that a predisposition towards 
malarial fever, renders an individual more subject to the disease 
than others. 



Dr. B. Roemer, 1204 Chouteau avenue, states that he was one 
of the health officers appointed during the yellow fever epidemic 
to visit and investigate suspicious cases occurring within the Sec- 
ond Police District, embracing the portion of the city between 
Chouteau avenue and Meramec street, and the river to the west- 
ern limit. The Doctor treated cases during the epidemic of 
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1864, in New Orleans, and of 1866, in Norfolk, Va., and is 
familiar with the disease. The Doctor discovered five or six 
cases, all of which were sent to Quarantine, but desires to call 
attention particularly to two. 

Case I. — ^Mr. W , a resident of Memphis at the outbreak 

of the epidemic, left that city, about July 10th, with his family,, 
going to a watering place in Arkansas, thirty miles from Mem- 
phis. • Bemaining there three weeks, as the epidemic. did not 
abate in Memphis, he determined to visit a member of his fam- 
ily in St. Louis, and arrived here on or about the 1st of September.. 
Dr. Koemer was called, in conseqnence of a report by the neigh- 
bora to the Police, on the 7th of September, and found the patient 
to be a boy six years of age. There was nausea, with vomiting of 
yellow, bilious matters, and yellow discoloration of the eyes and 
skin. The first symptoms had appeared on September 6th, and 
the child died on the 8th. The case occurred near the French 
market. The causa mortis, as given by the attending physi- 
cian, was diphtheria. On the 10th, two days after the child's 
death. Dr. R. revisited the premises, and satisfied himself ihat 
the child died of yellow fever, having been shown some rags 
bearing unmistakable traces of black vomit. 



Dr. E. J. O'Eeilly, 602 North Eighteenth street, states that 
some time in September, 1878, he was called to see an Italian^ 
8Bt. 40, married, who had been living in Memphis, and had lately 
come to St. Louis from that city on business. He had been feel- 
ing badly in Jkfemphis, and was sick several days in St. Louis- 
before applying at the Doctor's office. After a visit or two, he- 
was treated at his temporary residence, the American hotel, on 
the corner of Sixth and Morgan streets. The man spoke Eng- 
lish very imperfectly, and it was not possible to extract from 
him a clear history of his case. When first seen, there was some 
nausea, no jaundice, nor any during his sickness, which lasted 
altoficether about two weeks. Towards the sixth day, he seemed 
to improve, but a day or so after that got worse ; hemorrhage 
set in and he sank. After death the body was seen to be jaun- 
diced. 
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Dr. O'K. also saw a lady from New Orleans, who had been 
laken sick on the way up from that city, by train, as a refugee. 
She was a native of Indiana. Her attack came on without a 
chill, but with high fever, accompanied with much irritability of 
stomach, and great pain in the back, with some headache. Pulse 
from 120 to 126. This lady, it must be stated, was addicted to 
the use of opium and arsenic. She had been some years a resi- 
dent of New Orleans. On the second day of the Doctor's 
■attendance, about 4 p. m., the fever had abated considerably, and 
her general condition was notably improved. The urine had 
been suppressed, at least partially, but she now passed water, 
«nd did so thenceforth freely enough. She never had any chill, 
but experienced chilly sensations from time to time. The 
^bowels had been constipated. The nausea was constant, but she 
did not vomit much. There was no appearance of jaundice. 
Towards the fourth day, her condition was very much improved. 
She was not, however, fairly convalescent, and, indeed, had a 
slight relapse, from which, however, she eventually recovered, 
leaving the city as soon as she was able to get up, having been 
sick, altogether, eight days. The treatment was by mild aperi- 
ents and diaphoretics. Quinine was given later. Opium was 
.avoided altogether. 



Dr. Charles H. Hughes, 1313 Chouteau avenue, states that on 
September 25, 1878, he was called to see and continued to visit, 
up to the 30th, Mr. Eugene Harrington, set. 20, at No. 1560 
•Chouteau avenue, recently (within two weeks) from Mobile, 
Ala., where the yellow fever was then prevailing. On the first 
visit there was noticed general depression, fever, yellowishness 
of the skin and conjunctiva, and vomiting of dark grumous mat- 
ter, with headache and delirium. There was also looseness of 
the bowels, and the amount of urine voided was somewhat below 
what is normal, viz., 24 ounces in 24 hours. The patient had 
never had malarial fever, and had had no chills; nor had he 
-ever before been jaundiced, nor subject to bilious derangement. 
There was no hepatic enlargement, but epigastric tenderness 
was marked. Pulse rapid and small, fully 120 beats to the min- 
ute. His tongue was covered with a yellowish white fur, and 
thickened, so that dental impressions were marked. 
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The conclusion of the Doctor with regard to the case was that,, 
taking into consideration its symptoms and history, the patient 
having, probably, been recently exposed either at home or in 
transit from the South, it was a case of yellow fever. The 
patient was treated with drop doses of carbolic acid) in pepper- 
mint water, repeated every two hours until vomiting ceased. 
The. vomiting was controlled by the following morning, and the 
carbolic acid continued in drop doses, three times a day, until 
the close of the case. Forty grains of quinine, in gelatine-coated 
capsules, were given every 24 hours, in four equal doses. Chlo- 
roform liniment was applied frequently and liberally, with 
the hand, over the epigastrium the whole length of the 
spine. Ether lotions were applied to the top of the head, and 
fiinned away whenever there was pain in the head or delirium. 
During the first 24 hours of treatment, ten grains of calomel were 
given in divided doses. About the third day it became neces- 
sary to give citrate of magnesia to open the bowels. 

Dr. Hughes states that his percentage of malarial cases dur- 
ing the summer and fall was not unusually large, but thinks it 
due to the high and healthy location of the neighborhoods in 
which most of his practice lies, the streets being all paved, and 
there having been no fresh excavations. With regard to yellow 
fever. Dr. Hughes thinks it due to a specific poison engrafted 
upon- a typho-malarial condition. His patient made a good re- 
covery. 



Db. H. Wichman, 1417 South Seventh St., reports a case of 
yellow fever as follows (one of the three or four admitted into 
City Hospital in August): 

J. £oenig, born in America, about 28 years of age, had been 
working at the Jetties at Port Eads, and was one of a band of 
ten or twelve who left that point for their homes in St. Louis 
when the fever broke out, arriving in this city on the 10th of 
August, 1878. He continued apparently well for two days, and 
was taken sick on the 12th, in the morning. He had no chill,, 
but a fever came on insidiously, which soon ran very high. 
There was already some jaundice about the eye when Dr. W. 
firat saw him, but not as yet on the body. Great lassitude was 
noted, pains in the back ; nausea, but no vomiting, and no delirium.. 
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Dr. Wish man saw no extension from the case. After his ar- 
rival the patient remained, for the two days above referred to be- 
fore being attacked, on Duncan's Island, a very low and unhy- 
gienic locality. All thoRe who were about him, remained well. 



Dr. J. Friedman, 7th St. between Elm and Myrtle, was in 
charge of the ward at the City Hospital set apart for cases of 
yellow fever, before the opening of the Quarantine Hospital 
below this city, on the river. While in charge of the ward a 
patient named Isaac Baer or Behr, from Vicksburg, put up at the 
Laclede Hotel, and was treated there for a short time by several, 
physicians. When the case was recognized to be one of yellow 
fever the patient was sent to this ward in the City Hospital and 
attended by Dr. Friedman, as interne. There had been a case in 

the female wards of the Hospital in a patient named Louise , 

where a diagnosis was not made of yellow fever, but on autopsy,.. 
for she died, the characteristic appearances of yellow fever were 
observed, such as genuine black vomit in the stomach and in- 
testines, etc. There was no propagation of the disease from her.. 
Dr. Friedman was in daily attendance upon Baer, and during 
his illness, viz., on Aug. 17th, another yellow fever case, viz.,, 
that of J. Koenig, just detailed, was admitted into the ward- 
The patient Baer was nursed by J. Becker, who took yellow 
fever from him within a few days and died with black vomit. 
The urine was intensely colored, but normal in other respects for- 
the first three days. The temperature varied between 103** and 
104** and pulse was about 120. On the fourth day the tempera- 
ture decreased to 101°, and the pulse to 108 or 110. There was- 
still no nausea : the urine was scanty, and was now first observed 
to be albuminous. The bowels remained costive. There were no 
hemorrhages nor black vomit, but the skin became dusky, and< 
the patient semi-comatose ; on the fifth day, the skin was re- 
lazed, and there was profuse, even colliquative perspiration.. 
At the time the temperature was subnormal. 

On the sixth day, he was seen by Dr. Spiegelhalter, a member- 
of the Board of Health, and was transported on August 17th to- 
the City Hospital, where he died that night. 
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Dr. Edward Evers, 1737 North Market street, states that he 
was at Quarantine daring the season, as one of the assistant phy- 
sicians. He there saw a great many cases of yellow fever, but 
no distinct case of yellow fever in the city of St. Louis. Dr. 
Evers has seen a greater number of cases of malarial fever this 
year than in any previous one in the last seven yeans. Many of 
these cases occurred in children, and began with convulsions. 
There were two deaths, a child aged one year, and a boy ten years 
old, of typho-malarial fever. In most of these cases there was 
marked congestion. In more than a fifth of the cases there was 
very pronounced yellowness of the skin and conjunctivsB, so 
. great in some of the cases that Dr. Evers was often asked whether 
the attack was not one of jaundice. Some of the eases had sil^- 
pression of urine. In one, there was profuse epistaxis, but in none 
-of the other cases was there any hemoiThage. Most of these 
•cases were seen between the 8th of August and the 10th of Octo- 
ber, and were extraordinarily severe. The chills were very 
.heavy, often lasting two or three hours, and generally accompa- 
nied with delirium. There was no albuminuria in several cases 
where the urine was tested. 



Dr. S.L.Nedelbt, 904 North Fifth street, states that he saw no 
-cases of yellow fever in the summer of 1878 in St. Louis, being 
absent from the city until the 23d of September; but from that 
date until cold weather he treated a large number of malarial 
cases. In his opinion malarial affections were more prevalent 
than he had known them to be for eight years. These cases were 
difficult to treat, and very rebellious. They were marked by gas- 
tric irritability and a disposition in the fever to assume a contin- 
uous type. They required larger doses of quinine than usual, 
And the use of arsenic afterwards. The chills were not generally 
well marked, often absent; in this respect the cases, in some in- 
stances, partook of a pernicious character. Since last season, all 
through the winter. Dr. Nidelet has observed a disposition on the 
part of many disorders to become complicated with malarial 
^symptoms. In all these statements Dr. J. C. Nidelet folly concurs. 
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Of these 85 patients, 16 recovered and 19 died, — ^a mortality of 
54.3 per cent. 

In only three of the cases was any propagation observable, viz. i 

(1.) In the case of Isaac Baer, from whom J. Becker, liurse at 
the City Hospital^ contracted the disease. 

(2.) In that of Nelson, from Port Eads^ attended by Dr. J, 
M. Scott, where his nephew, Austin Walsh, whose case will be de- 
tailed, contracted yellow fever by visiting the room in which 
Kelson died. 

(8.) In the case of Mrs. W.'s child, attended by Dr. Eoemer,. 
where the girl who nursed the child was taken with yellow fever 
a few days afterwards, and died of it at Quarantine. 

A number of other cases where the disease was contracted by 
residents of St. Louis will be mentioned, but they do not properly 
fall into this category. 

It must be recollected that all of these patient^ were sick in the 
heart of the city, at private residences.^ hotels, and a few at the 
hospitals ; but in three cases only was the disease conveyed to 
others. This shows either a limited infecting power, or more 
probably, a lack of predisposition or receptivity in the over- 
whelming majority of persons attending upon the sick. 

The mortality of these cases was no greater than that in Mem- 
phis or Vicksburg during 1878, in unacclimated or partly accli- 
mated persons, a class to which most of the patients belonged. 
With but few exceptions they had all been sick one or two days 
before receiving medical attendance. 

Considering the large number of persons who came to the city 
as refugees from the fever, the proportion of cases reported among 
them must be regarded as quite small. It is hardly to be doubted 
that by leaving the South, an impending attack was, in many in- 
stances, averted, or its intensity, when occurring, mitigated. 

All of these cases terminated in the city; none of them were 
removed from their residences, except the five hospital patients. 
None at all were sent to Quarantine. They represent the class 
of patients allowed to remain at their lodgings or residences by 
the Health Department, where careful attention and isolation waa 
possible. Some of the patients wore too ill to move, and a con^ 
siderable proportion were already sick when they arrived in St, 
Louis, and it is probable that a certain number were not reported 
at the Health Office. 
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SECTION II. 

OASES OF YELLOW FEVER TREATED AT THE QUARANTINE HOSPITAL. 

The Health Commissioner, Mr. C. W. Francis, gives the fol- 
lowing statement of matters relating to the public health, and to 
the measures carried into effect to prevent the extension of cases 
of yellow fever developed in the city of St. Louis, or arriving 
already sick from Southern points. 

In the early part of the summer, viz., before the 1st of July, 
the streets were in bad condition. A great deal of mud and dirt 
had accumulated in the gutter, in which grass and weeds had 
grown at many points. The surface drainage was thus clogged^ 
and many of the drains smelt badly. An appropriation for 
cleaning the city was voted only late in July, but the street com- 
missioners, even before the appropriation was received, put a 
force of men to work, and the city was then thoroughly cleaned 
up. About this time, he had a good deal of trouble in North 
St. Louis about back water from the Harrison street sewer. An 
opening existed into an area of unimproved lots of .consid citable 
extent, upon which people had been dumping garbage during 
the winter and spring, owing to the fact that they could not 
reach the Harrison street dump. A distillery, also, near by dis- 
charged its refuse material into this open space. The rain-water 
and back-water from the river overflowed all this area, making 
a black mud which emitted a fearful stench. This was about 
the middle of July. 

About North Market street, there was another area of the 
same kind, viz.. Exchange Square, covering an extent of 
12.86 acres, without houses upon it. North Market street 
runs right through the square, whose level was unusually 
low. A portion of this space was a foul pond, on whose 
edges garbage had been dumped. The area of this pond 
was nearly four acres. Previous connection with the river hav- 
ing been made by sewer pipes leading into the main, barrels of 
sulphate of iron were rolled into the pond, and large quantities 
of gas lime also thrown into it. Some three hundred barrels of 
copperas were thus used. By these measures, the nuisances 
were abated by the end of July. The effect of the copperas was 
wonderful. Nearly all the men engaged in this work at Harrison 
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Street and Exchange Square fell sick with fever or diarrhcea, and 
one or two of them died, 

A very bad smell was also noticeable about the Vinegar Fac- 
tory, between Spruce, Walnut, Third and Fifth streets, which 
indeed could be perceived as far up as Chestnut street. This 
was traced to a sewer, into which the scum from the vinegar 
works was discharged. The sewer was flushed out, and further 
discharge of scum into it forbidden, and the refuse of the works 
was ordered to be hauled away. 

During the remainder of the season, copperas in large quan- *• 
titles was purchased and turned over to the sewer department. 
Their men, paid by the Health Department, went about and 
placed the copperas in the sewers in the solid form. 

The city was not as well prepared last summer to meet the 
invasion of an epidemic as it should be. Perhaps the location of 
the Quarantine establishment^ fifteen miles below the city, on the 
bank of the Mississippi, is not as good as it might be, or alto- 
gether unobjectionable. The buildings need repair, and facili- 
ties for bathing should be aiforded. 

When the yellow fever first made its appearance in the South, 
the Health Commissioner began to feel apprehensive with 
regard to this city. In conversation with medical members of 
the Board of Health arid other physicians, it was generally 
assumed that yellow fever could not propagate itself in St. Louis, 
and this was likewise the general tone of public sentiment. 
Under such an assumption, stringent quarantine regulations 
tended only to the disadvantage of the commercial interests of 
the city. Those who maintained this view based it upon the 
facts that, up to 1878, yellow fever had never appeared in St. 
IjouIs ; that the city lies to the north of the limits of the yellow 
fever zone ; and that the contagiousness of the disease, and its 
ability to propagate itself in this latitude, were not as yet evident 
or supposable. 

TraflSc with the South still continuing, and many persons 
arriving in St. Louis sick of yellow fever, or becoming so within 
a few days after their arrival, the Health Commissioner soon 
found himself in a trying and very responsible position. Its 
difiiculties were enhanced, before long, in a vexatious way, by the 
reception of numerous dispatches from the South, viz., from 
Western Louisiana, Texas, and Arkansas, constantly referring 
to the alleged existence of yellow fever in St. Louis, and threat- 
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ening to interrupt all commercial communications if the fever 
should be found to be really present in St. Louis, in spite of 
representations to the contrary. Any attempt to prevent the 
introduction of the fever into the city by the enforcement of 
severe quarantine restrictions would perhaps alarm the people 
of the Southern States, who might thence infer that the disease 
was either already present in the city, or reasonably appre- 
hended by its citizens, and it might, therefore, be taken for 
granted, at the South, that St. Louis admitted her liability to the 
disease by such action. The tenor of these dispatches was a per- 
sistent unwillingness to believe that there was no yellow fever 
in St. Louis. On the other hand, the Health Commissioner was 
himself apprehensive that if stringent measures of prevention 
were not promptly adopted^ the fever might actually take root, 
in the city. Such few cases as had up to that time been devel- 
oped in persons coming from cities where the disease prevailed, 
had been sent to the City Hospital, where special accommodation 
was provided for them, a course which did not at first excite any 
opposition. Very soon, h,owever, public opinion declared itself 
in the opposite direction, and the residents near the City Hospital 
threatened to hold indignation meetings if any more patients of 
the sort were sent to that institution, which is located in the heart 
of the city. Early in August, in view of these facts, the Health 
Commissioner determined that it would be necessary to put the 
Quarantine establishment in order, looking to the detention 
there of persons arriving by steamers from the South, already 
sick, and the ^ accommodation of those who should be attacked 
in St. Louis with the disease after their arrival, who would in 
future be conveyed thither promptly. He accordingly went 
down to Quarantine in company with Dr. H. C. Davis, whom 
he appointed physician in charge, and ordered that the institu- 
tion be made ready at once for the reception of patients. 

At the same time he placed physicians on the Iron Mountain 
railroad, at Belmont, and on the Cairo Short-Line railroad, and 
also on the St. Louis k Little Eock railroad. On the 10th of 
August, orders were given that all boats coming up the river 
should be stopped and inspected, and that all sick found on them 
should be taken off and carried on shore into the Quarantine Hos- 
pitals. The physicians on duty on the railways were ordered to 
have any sick they might find similarly disposed of. This was 
thought enough at the time. 
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Aboat tho 2(i of Soptember, after conferences with the Board 
of Health, the Health Commissioner began to feel still more solic- 
itous on this subject, and it was thought advisable to remove 
all persons known to be sick of yellow fever in the city of St. 
Louis, having been attacked here after their arrival from the 
South, as well as those whose symptoms were suspicious, after 
undoubted exposure to yellow fever, by the quickest and easiest 
route, to Quarantine also. Many persons were now arriving, 
refugees from infected localities, and a good share of these were 
taken sick after a longer or shorter period of time, many of tberii 
dying. An inspecting service under the control of the Health 
Department was therefore instituted, by which physicians were 
posted at all the police stations, so that they might be within 
immediate reach of any suspicious cases reported at the station 
by the police, which it was their duty at once to visit, diagnose, 
and report upon by telegraph to the Health Office. Arrange- 
ments were made at the same time with the police authorities, 
according to which a daily report was sent in to the Health Office 
by the Captain commanding that district of the city, giving all in- 
formation relative to sickness in the district, and also stating what 
the inspecting physician had found it necessary to do, and other 
matter of interest with regard to the public health. Full infor- 
mation, consequently, within twenty-four hours, was always at 
hand at the Health Office, as a basis for prompt action concerning 
persons sick with yellow fever, or reasonably supposed to be so, 
already in the city or arriving on railroad trains, as well as for 
the speedy investigation of nuisances and their abatement as 
soon as possible. Eight medical men, as the Inspecting Officers 
referred to, were thus placed on duty in St. Louis and Caron de- 
let. When cases of yellow fever wore reported by telegraph to 
the Central Office by any of this corps, they were, in most cases, 
promptly sent down to Quarantine; but a certain amount of lat- 
itude was permitted where the patient could be well attended and 
securely isolated. There was an absence of any positive law ' 
authorizing the removal of the sick, and the Health Commis- 
sioner was obliged to stretch his prerogatives, in many cases, be- 
yond the limits of his actual power, in view of the general wel- 
fare. There never was any absolute declaration of quarantine 
for the City of St. Louis in 1878 by the Board of Health, but or- 
ders of the Health Commissioner, approved by the Board, were 
issued to the railway and steamer companies with regard to 
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freight. It was ordered that sleeping cars should be switched off 
M Belmont, and their passengers transferred, so that no sleeping 
•car should arrive in St. Louis directly from the South. The 
steamers were stopped at Quarantine, inspected and fumigated. 
At first they were detained only a few hours, but after the epi- 
demic had culminated the boats were detained from one to two 
weeks, the freight removed, and the vessel thoroughly disin- 
fected. Some boats, e. g., the City of Vicksburg, were not al- 
lowed to come up to the city at all. All barges arriving were 
filso fumigated. 

As it had been determined to send no more patients sick of yel- 
low fever to the City Hospital, notably after the death of onq 
Becker (a nurse who contracted the disease from a patient named 
Baor, whose case had terminated fatally), and in compliance with 
the opinions expressed by the physicians in charge of the insti- 
tution and the citizens residing in its neighborhood, it became 
necessary to provide an early and prompt mode of transportation 
for the sick from the city to the Quarantine establishment, and 
one, moreover which would be exclusively under the control of 
the Health Commissioner, and ready for service at any hour of 
the day or night. With these views, about the 23d of August, the 
steamer Edwardsville, formerly a ferry boat running between St. 
Louis and East St. Louis, was hired, with her crew, from theWig- 
gins Ferry Company. The crew consisted of two pilots or cap- 
tains, two engineers, a cook and three deckhands. A physician 
and nurse were on board at all times. The sick were taken from 
their residences in various parts of the city and driven on board 
the steamer, where they were removed from the ambulances, 
^within three feet of the door of the cook's kitchen ; the cook 
took yellow fever and died of it later,) and carried up a stair- 
way into the cabin of the boat which had been arranged and 
furnished as a small ward. One of the two men put on as 
j)ilot left, and was succeeded by another, (Miller) as an aid to 
Wm. Conley, who died of yellow fever later in the season. The 
cook was on duty day and night, and so were the engineers^ 
neither of whom were, taken sick. The boat was kept busy all 
the season, and constantly in readiness to start, but was not 
-allowed to remain at Quarantine over night, except when caught 
in fogs, so that she could not get away. She was an old boat 
full of cracks. The floor of the cabin, now a sick ward, was 
-covered with oil cloth. Early in the season the hold of the ves- 
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sel was cleaned out, fresh water being pumped in and carbolic 
acid nsed liberally. When a man was broaght down in an ambu- 
lance, he was taken up stairs and put to bed and the beddings 
on which he was brought down, if any, was taken out of the- 
ambulance and burned on the wharf. When he reached Quar- 
antine, the sheets, pillow-cases, and coverlets of the bed on 
which he lay while in transit were taken off and left at Quaran- 
tine to be washed, the patient himself being placed in a ward 
devoted either to yellow fever or to malarial fevers. On the re- 
turn trip of the boat, the cabin was closed, all utensils clean^d 
and disinfected, and chlorine liberated in the ward itself. To- 
wards the 8th of October the boat began to show that she was- 
infected, by the occurrence of several cases of very malignant 
yellow fever in her captain and crew. (These cases are else- 
where detailed.) All these cases occurred within a few days or 
each other. When it was found that the steamer had become so 
badly infected, she was at once put out of commission and laid 
by, not being used after the death of the nurse, Kettlekamp.. 
On October 19th she was returned to the Wiggins Ferry Com- 
pany, but tied up at Quarantine; she was not allowed to come 
to the city. After this, patients were sent down in ambulances. 
Every part of the steamer was thoroughly cleaned and disin- 
fected after the outbreak of the yellow fever among the crew. 
The hold was at no time offensive ; the engineer was often in 
the hold when he suspected the boat might be leaking ; he was- 
not attacked with yellow fever. 

There was a great disposition among the nurses and attend- 
ants at Quarantine to fall sick ; almost all who were sent down 
there, were taken sick after a week or two with hybrid forms of fever y 
which, if not yellow fever, seemed to be something very like it. This dis- 
position was observable from the 1st of September until the 
close of the season. Such patients were treated in their own 
apartments and not in the wards. Some of the attendants upon 
patients sick of yellow fever in the stone house, (see plan or 
Quarantine) having become sick themselves, the stone house was 
vacated entirely of sick and well, and its occupants were trans* 
ferred into other buildings hitherto unused. 

The water used at Quarantine was pumped up from the river ;„ 
no well-water or cistern-water was used. The general condition 
of the premises was good, and they were put into excellent, 
order before occupation. 
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Under date of September 16th, Dr. Davis wrote a letter to 
the Health Commissioner calling attention to some defects in the 
sewerage at Quarantine, and noticing particiflarly the unhygienic 
conditions of the sewer leading from the kitchen to the rivery. 
and the fact that the sewer discharged its contents into the river^ 
about twenty-five feet below the orifice of the pipe through which 
water was pumped up for the general supply of the establish- 
ment. He described the condition of the sewer leading from the, 
kitchen as very bad, indeed, in his opinion, seriously interfering 
with the health of employ6s and the prognosis of those sick. 
He suggested some plans of improvement, especially a discontin- 
uance of the old sewer, and the digging of a new system of 
sewers to be made of tile. On examinination of the premises, it 
was found that a somewhat less elaborate system of improve- 
ment would rectify the defects complained of, and accordingly^ 
a ditch was dug leading from the privy west of the kitchen and 
obliquely round to the sewer ranging just north of the wards, 
and laid with cighteen-inch tile. The privy was also remodelled"^ 
so as to allow the rain water from the shed of the brick house 
and the slops from the kitchen to pass through it and keep it 
well washed out. This work was all finished on October 6th. 
One of the men, the engineer, Eichard McDonough, did a great 
deal of the bricklaying in the privy-vault, and was afterwards 
sick for some weeks. Dr. Davis superintended this work, and 
saw a great deal of it done. 

At the Small-pox Hospital, also, just half-a-mile west of the* 
Quarantine grounds, there was an offensive privy, without drain- 
age. Dr. Davis was a good deal about this privy, and superin- 
tendent the work of filling it up and digging a new one connect- 
ing with a neighboring sink-hole. 

On the 2d of September, Dr. Davis wrote to the Health Com- 
missioner that he feared a stampede among his employes, since 
the news had become public about Becker's (the nurse who had 
contracted yellow fever and died while attending a patient) 
death at the City Hospital. He stated that many of his men 
were sick, and that he had had disinfectants freely used, and ad- 
vocated direct communication with the health office through a 
wire leading to the line of the Western Union Telegraph com- 
pany. 

The Health Commissioner stated that the general method of 
dealing with steamers arriving from the South, was as follows i 



' 
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They were notified by the firing of a gun under charge of a squad 
•of policemen, that they were desired to stop at the landing as 
they came up, night or day. An inspection of the passengers 
and crew was then made all through, and patients found sick 
with yellow fever, or any grave form of fever, sent ashore to 
remain for treatment. The vessel was next thoroughly fumi- 
gated, in the hold, on the main deck, and in her cabins, with 
-sulphurous acid, and chlorine mostly. The passengejs were 
crowded on the guards while this was done, but the corps of 
physicians suffered greatly on these occasions. After this had 
rbeen done, the boat was in most cases detained for a week or two, 
sometimes on the same side, or right bank of the river, but on 
nnost occasions, on the opposite shore. If after the expiration 
of this period of time, no new cases of fever were developed, the 
rboat was allowed to proceed on her way to St. Louis, gome of 
the steamers so detained were not allowed to come up to the city 
until the close of the season. 

The trains on the Iron Mountain railroad were boarded by 
traveling medical inspectors, one of whom went as far as Poplar 
•Bluff, and the other to Belmont. On the Cairo Short Line rail- 
road, the inspectors traveled between St. Louis and Belleville^ 
111. The other roads were duly watched by the police and the 
inspecting physicians for the city. 

The Health Commissioner states it as his opinion, that the 
experience of the past year, has shown that the steamer Ed wards- 
ville and some of the wards at Qnai*antine, became at the last 
thoroughly infectious, so much so, that towards the close of the 
season, it was almost certain that any new-comer, especially if 
already sick of some febrile disorder, would become ill of yellow 
fever and perhaps die. The feet that the steamers were detained 
opposite the Quarantine establishment, some half a mile away, 
imay have had much to do with this. It is the purpose of the 
Health Commissioner to put the establishment at Qaarantine in 
perfect order early this (1879) season, so as to be ready for con- 
tingencies, and to avoid the necessity of disturbing existing 
.-arrangements during the summer. New wards are now in pro- 
cess of construction on the hill top, the old ones used last summer 
having been purposely destroyed by fire. 

We append the following extract from the records of the Health 
Department, and a plat of the grounds and Buildings at Qnar- 
;.antine, furnished to the committee by the Health Commissioner : 
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Of these eases of yellow fever 86 were from Southern points; 
10 eases were local, viz., originated either by contagion or by in- 
dependent production in the city of St. Louis or its suburbs, the 
•subjects being residents of this city and not having been in the 
South in the year 1878. 

A DETAIL OF SOME GASES TREATED AT QUARANTINE. 

The following detail of cases treated at Quarantine, will be of 
interest; the cases are included in the Quarantine list: 

Dr. a. Hausmann, who was one of the medical oflScers of the 
Health department at Quarantine during the summer of 1878, 
contributes the history of six typical cases of yellow fever, to 
the St. Louis Medical and Surgical Journal for January, 1879, 
all coming from the South and treated at Quarantine. 

Case I. — Chas. N , set 26, admitted Sept. 7th, says he did not 

feel well for the last ten days, but on the 3d of Sept. was taken 
with fever and pains in the lumbar regions. At present he only 
complains of tenderness in the stomach, but does not vomit; 
tongue coated in the middle, borders red ; eyes slightly injected 
and a little yellow ; temperature, 100.9°; pulse, 92. He died on the 
sixth day, not apparently having had black vomit or other hem- 
orrhages, though he had frequent vomiting. 

Case II.— W. I. W , set 26, left Memphis Sept. 4th. While on 

the train, about six hours before his arrival in St. Louis, he was 
suddenly seized with chills, fever, pains in his forehead and back. 
On the morning of the 5th he was sent to the hospital. There 
was much prostration, slow and unsteady gait, and apathetic 
drowsiness. Conjunctivee much injected and distinctly yellow, 
and face flushed. Tongue coated with a dirty brown fur ; great 
tenderness in the epigastric region. Albuminuria; temperature, 
104°; pulse, 96 to 100. During the next two days, frequent vomit- 
ing, with aggravation of all the symptoms, except pulse and tem- 
perature, which were reduced to 102.6% and 64*^, on the morning 
of the 8th of September, when the first signs of black vomit 
•appeared. Towards evening the temperature rose steadily, and 
at midnight reached 105**. Applications of cold sheets brought 
it down, but did not awake the patient from a deep stupor in 
which he died the next morning, the fifth day of his disease. 

Case III. — P. M , »t 35 years, fell sick on the 9th of Sept., 

with chills, but little fever, pains in the head and back, frequent 
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vomiting, and great weakness. First seen on Sept. 13th, tem- 
perature, 100^; pulse, 60 to 64. On examination, nothing abnormal 
was perceived^ except some tenderness around the umbilical 
region. No injection or coloring of the eyes. While being ex- 
amined, he suddenly complained of pains in his legs^ and soooi 
after vomited a liquid looking brown, from numerous dark mem- 
brane-like particles suspended in it. 

The next morning the temperature was 100^; pulse, 68 ; had 
still some pain in the lumbar region, and vomited everything he 
took. Had not passed his urine. In the afternoon, a catheter 
was introduced, and about an ounce of urine obtained, which 
contained albumen in large quantity ; temperature, 100°; pulse,. 
60; respiration, 24. 

On the 15th, he was very restless and delirious towards even- 
ing, with cold extremities and moist skin. At 8 p. m., temperature 
105°; pulse, 100, easily compressible. Eespiration between 40 
and 50. Died in profuse perspiration between 9 and 10 o'clock^ 
on the seventh day of his sickness. 

Case TV.— C. H. F , set 25, admitted Sept. 15th from a boat ;, 

sick since the morning; pains in the lumbar region; tongue 
slightly coated; temperature, 101.5°; pulse, 88; slight frontal 
headache. 

September 16th — Had slept well ; had no pain ; several passages 
during the night; urine free; no albuminuria; temperature, 102°;, 
pulse, 88; tongue little more coated than the day before. At 10 
A. M., the pains in the forehead and across his back returned more 
vehemently; coughing and deep respiration caused pain; tem- 
perature, 104.5°; pulse, 92. Vomited a dose of quinine. 

September 17th — Temperature, 104°; pulse, 80; restless; ten- 
derness around the umbilicus ; no vomiting; urine a little turbid,, 
containing much albumen. At 6 p. m;, temperature, 104i°; pulse,. 
76. At 7 P. M., he vomited a limpid fluid specked with blood. 

September 18th — Temperature, 102.5°; pulse, 76 ; felt easier 
and slept much better than he did the night before; vomited 
twice, the liquid ejected being mixed with dark flakes; tenderness- 
over the stomach ; passed his water during the night; did not 
vomit during the daj', and slept most of the time. 

September 19th — Temperature, 102°; pulse, 96; had black 
vomit during the night, bec*ame unconscious toward morning,, 
and died before noon on the fifth day. 
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Case V. — W. B , set 28; admitted Sept 16th; taken from the 

same boat as case IV. Sick since 13th inst. with chills and fever, 
pains in the forehead and back ; vomited after taking a dose of 
mustard ; face red, flushed ; eyes much injected, tongue coated ;. 
temperature, 102.5°; pulse, 92. 

September 16th — Temperature, 103.2°; pulse, 76 to 80 ; respira-^ 
tion 24. Had several passages, and vomited frequently a limpid 
matter; slight pains only in the lumbar. region; tenderness at 
the epigastrium unchanged ; urine freely passed, contains albumen.. 
In the evening, temperature, 103.3°; pulse^ 80; increased |^in 
in back and stomach. 

September 17th — ^Yery restless during the.night, several stools,, 
and frequent vomiting of fluid containing brown flakes and red 
particles of coagulated blood; eyes more injected; epigastric 
tenderness increased; great prostration, face pale and somewhat 
yellow ; temperature, 103°; pulse, 80. In the evening, tempera- 
ture and pulse the same; frequent vomiting of black matter,, 
epistaxis and constant hiccough. Died the next day before noon,, 
on the sixth day, retaining consciousness until a few hours before 
death. 

Case VI. — W. B., aet 21 years, admitted Sept. 7th ; came from 
Memphis three weeks before on the Iron Mountain Hail road;, 
has not been well since August 31st; dates his present illness 
from the Ist inst, when it began with pains in the forehead,, 
stomach and back; at present, great tenderness in the epigastric 
region, dullness and enlargement of the liver, eyes injected and 
slightly yellow; tongue thickly coated; slight frontal headache;, 
great prostration and drowsiness; no albuminuria; vomited three 
times to-day, the fluid ejected the last time containing a few 
particles of blood ; constipation. Temperature, 101.9°; pulse, 80. 

September 8th — Temperature, 104°; pulse, 100 ; frequent vomit- 
ing, biit without blood."" In the evening, temperature, 106°; 
pulse, 116; urine contains albumen and coloring matter of bile. 

September 9th — Temperature, 102.6°; pulse, 92. Cold sheiets 
applied. 

September 10th — Teimperature, 99°; pulse, 84 ; the next day 
the urine was free from albumen, and convalescence set in. 

Besides these cases. Dr. Hausmann saw a number of others^ 
which did not naaterially differ from them, during the term of his 
connection with the Health Department. 
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SECTION III. 

-OASES OF YELLOW FEVER ARISING IN ST. LOUIS, ITS SUBURBS, AT 
QUARANTINE, AND ON BOARD THE QUARANTINE TRANSPORT STEAM- 
ER, BY CONTAGION FROM OASES DEVELOPED IN PERSONS FROM 
POINTS AT THE SOUTH WHERE YELLOW FEVER WAS EPIDEMIC. 

Xhe following are the notes taken at the City Hospital upon 
Becker's case, as forwarded by Dr. D. V. Dean, physician to the 
hospital : 

"John Becker, »t. 53 ; a batcher; born in Germany ; widow- 
er; residing at 1107 Salisbury street; was admitted on the 
*9th of March, 1878, and treated for pneumonia of the right lung. 
Having fully recovered, he was discharged on the 20th day of 
August. The day before he wi^s given the position of nurse at 
hospital, taking charge of division 78A, in which the yellow fever 
cases were treated. On the night of the 20th of August, 1878, 
and until the 23rd, he nursed a patient who died, having yellow 
fever. The patient^ viz., Isaac Baer (or Behr), was taken with 

yellow fever on coming from Vicksburg on the day of 

August. John Becker continued in good health until the 26th 
day of August, when I was called and the patient complained of 
headache and fever. He was given cinchonidia under the sup- 
position that he was affected with malaria. He continued hav- 
ing some fever; had pains in the back and an uneasiness of 
stomach. On the 29th his fever not improving, attention was 
-called to his uneasy look and the congestion of his conjunctive. 
I also noticed some red spots on those parts of his body that 
were exposed. These points were small, very red, and had a 
white zone surrounding them; they were not raised above the 
;skin* (These spots on the exposed part of the patient's body 
were doubtless mosquito -bites. In yellow fever, in consequence 
of the facility with which hemorrhagic transudation occurs 
through the vessels, mosquito-bites are very commonly followed 
by these punctiform hemorrhages. Of course like all other hem- 
orrhagic phenomena they are of bad prognosis, and do not occur 
luntil the disease has lasted two or three days). On the fourth day 
the patient expressed himself as feeling easier ; he vomited, how- 
«ever. Dr. Glasgow examined his urine on this day, and I did so 
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afterwards myself and found abundance of albumen. We both 
found bile pigment in his urine. His temperature this day was 
a little .above 37.8 C. (=100^ F.). 

Aug. 80— Evening temperature, 37.70 C. (=-99.8** F.). 

Aug. 31, 9 A. M.— Temperature, 36. 6 C. (=97. 7'' F.) ; jJtlse, 
68; drew off his urine this morning and got only a tablespoon ful. 
On examination I found the presence of albumen as well as bile- 
coloring matter; patient this morning is not quite as well as he 
was yesterday ; complained of some tenderness over tbe stomach, 
and has made several attempts at vomiting. 12 m. — Tempera- 
ture, 36.6 C. (=97.9^ F.); pulse about normal. 4 p. m. — Patient 
decidedly worse; on giving him his medicine he vomited; the 
vomit was black and of the salme character as the yellow fever 
vomit, as seen by the unaided eye, and as shown by the micro- 
scope. 5 p.m. — Patient dying ; continues to vomit; died at 
5:10 P. M. 

On post mortem examination the stomach was found some-^ 
what congested, and about one-fourth full of the black material he 
vomited ; the liver pale in color and somewhat enlarged ; spleen 
somewhat larger than normal and very black ; kidneys of nor- 
mal-size; in the left kidney a small cyst was found. On exam- 
ination of tbe black vomit found some disorganized blood cor- 
puscles." 



Dr. J. J'riedman, Seventh street between Elm and Myrtle, was 
in charge of the ward at the City Hospital set apart for cases of 
yellow fever before the opening of Quarantine Hos'pital, below 
this city on the river. Dr. Friedman had charge of the ward 
while the patient, Baer, whose case has already been slretched,. 
was sick. Baer was the only case at the *time in the ward. 
There had been a case in the female ward of the hospital, as has 
been stated, but not in the ward in which Baer lay, of a patient,. 
Louise , supposed to be from the South, in which, how- 
ever^ no diagnosis of yellow fever was made during life; but on 
autopsy, genuine black vomit was found in the stomach and in- 
testines, although the patient did not vomit black vomit. The 
nurse, Becker, who attended upon Baer, had 'nothing to do with 
Louise. Dr. Friedman was in daily attendance upon Baer, and 
during his illness on Aug 17th,' another yellow fever case, viz., 
J. Koenig, whose case has been detailed, was admitted into the 
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ward. Becker wa8 nursing Baer and the other patient likewise. 
Becker, the nurse, was taken sick with a chill, followed by fever 
three days after the death of Baor. Becker had had a double 
pneumonia some months before, but was apparently pei'fectly 
wefl while acting as nurse in the yellow fever ward ; he did 
not drink, indeed, not having access to liquor in the hos- 
pital. Becker was acting as night-nurse in the yellow fever 
ward; the day -nurse in the same ward was not at all affected. 
Shortly after his chill Becker received a mercurial purge and 
took some cinchonidia; that evening he was quite sick but was 
supposed to be doing well ; he was still walking about. Next 
morning he sent for Dr. Friedman, saying he did not feel as 
well as he had done the day before. At at 8 a. m. he still had 
fever, which had not remitted', this was the second day. On the 
same day small spots of petechial character were observed on 
the hand and exposed surfaces, (probably mosquito bites, which 
are nearly always productive of a punctiform extravasation of 
blood in yellow fever,) and uneasy feelings about the stomach 
began to be experienced; inappetence; nausea, but no vomiting; 
urine free, and an action by the bowel. The fever did not run 
very high, the pulse being 100; the patient complained of a 
painful feeling in the back. On the next day, (3d) Dr. P. G. 
Bobinson was called in consultation. That evening there was 
partial suppresion, and some urine was drawn for purpose of 
diagnosis; it was found to contain albumen and biliary salts. On 
the fourth day Becker said he felt better, but towards evening 
ho began to vomit glairy matters, containing bile. By degrees 
the vomited matter assumed the character of pure black vomit, 
:although he did not vomit this in any great quantity. On post 
mortem the characteristic features of yellow fever were observed ; 
the liver was of the well-known cafS au lait color; the uriniferous 
tubules were found stuffed with hyaline casts. The liver was ex- 
amined microscopically by Dr. Dean. 

Dr. Friedman has seen nearly two hundred and fifty cases of 
malarial fever in the City Hospital the past year. He thinks 
that the cases during the past summer were more than usually 
severe. In one case there were petechiae and epistaxis. The pros- 
tration was very marked as a rule, and the disease less amenable 
to treatment than the same class of cases admitted into the hos- 
pital during the months of August and September in other 
years. 
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Dr. T. O'Eeilly, cor. Washington ave. and 18th St., states that 
in September, 1878, be was called to see a woman at 718 Christy 
Avenue. He found her with all the symptoms characteristic of 
j^ellow fever. Tongue dry and crusted with dark sordes ; bowels 
moving occasonall}'^ with black dejections. Great irritability of 
«tom&ch, and black vomit,; diffused yellowness of the skin and 
■eyes. It was by all accounts the third or fourth day of her attack. 
She was semi-comatose when seen, with delirium. This woman 
had never been to the. South, but the parties about her informed 
the Doctor that within a week or ten days she had been in relation 
And personal contact with several men from the South, and they 
expressed the suspicion that her disease originated by contact 
with them. The house is situated in a neighborhood of bad re- 
pute, but was, the doctor says, as far as he could observe, in good 
sanitary condition. That the case was one of yellow fever he did 
not doubt, nor that it orginated in this city. From the Health 
Office we learn that this woman was named Mollie Dillon, that she 
was sent to the Female Hospital on the 3d of September from 
718 Christy Ave.; the diagnosis was "bilious remittent fever." 
^he had never been to the South, and was born in the United 
Stales. Her age was 19 years. She recovered. 



Dr. W. Hutson Ford, 2946 Gamble St., contributes the follow- 
ing case. 

Austin Walsh, fist, 17, was working*in a shoe-factory on the 
corner of Fifth St. and Christy Avenue, and slept at his home No. 
1408 North Fourteenth Street. Had not been out of St. Louis, 
nor on board of any steamer or barge. During the hot weather 
of the early part of September, 1878, the boy slept upon a pallet 
which he laid down on the back-porch of the house in which his 
family occupied two rooms and a kitchen, on the ground-floor. 
Another familv lived in a finished basement under them, and 
•others still up-stairs in the second story. This porch opened 
•directly upon the yard, which was walled in in all directions. 
In the yard, about forty to fifty feet from the porch, there are a 
*€Ouple of old-fashioned privies, without water communications, 
two stables, and a pile of manure, unsheltered from the sun, per- 
haps three or four cart-lords. The premises, not long before Walsh 
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was taken sick, became so offensive, that his mother complained 
to the landlord, desiring that he should have them cleaned, bat 
unavailinglj. Two weeks later, however, this was done. Austin 
Walsh was a nephew of Mr. E. Nelson, whose case of yellow 
fever is elsewhere spoken of. Nelson arrived sick of the disease 
in St. Louis, and was attended at his residency at 1183 North 
Eleventh St., by Dr. J. M. Scott. Dr. Ford saw him also in consul- 
tation with Dr. Scott. He was one of ten or twelve citizens of 
St. Louis who had been at work at the . Jetties at the mouth of 
Mississippi river, who left by rail for their homes when the 
yellow fever broke out there. Nelson died at his home in St. 
Louis on August 15th, having been sick five days. A day or so 
after his death Austin went to his uncle's house and sat on the 
doorstep while the coffin was taken past him, but did not go 
into the house, and did not accompany the funeral. • Four days 
after Nelson's death, viz., on the 19th of August, Austin again 
went to his uncle's house, and on this occasion went in and sat in 
the front parlor several houi-s. He was known positively to 
have been in the back parlor also, in which Nelson died, which 
is separated, as usual, by folding doors from the room in front. 
Seventeen days after this visit, on the 5th of September, not 
having had any attack of chills and fever, and being meanwhile 
apparently quite well, he was taken sick, his mother informed Dr. 
Ford, with chilly sensations, languor, dizziness, vomiting and pain 
in the back of the head. There was high fever, which never left 
him, though his symptoms, especially the heat of skin, were ag- 
gravated towards afternoon and in the early part of the night. 
During the first three days of his sickness, he vomited once or 
twice, and had much delirium at night; he had no further chills 
or rigors. Dr. E. H. Gregory was sent for, who requested Dr. 
Ford to conduct the case. When first seen by Dr. F., at 4.30 p.m 
on the 8th , of September, there was much injection and some dis- 
tinct yellowness of the conjunctivae. The face was flushed, and 
there was distinct but not grave congestion of the skin generally. 
Bowels had been constipated, but had been moved by oil and 
Wright's pills. Much thirst, but no nausea. Temperature, 101 i^ } 
pulse, 120; pale and weak. No headache or other pains. No 
albuminuria. No tenderness at the epigastrium. The skin has 
been uniformly dry, except for a few minutes this afternoon. 
His general tint is dusky, and there was much improvement of 
the capillary circulation, especially in the extremities. The 
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tongue is thicfily coated with a yellowish creamy fur. He was 
ordered, calomel grs. ij every fourth hour, veratrum gtt, ij, and 
fluid ext. jaborandi gtt. iv, every two hours, and as much fluid in 
small quantities at a time, and cracked ice, as he desired. This 
treatment was continued for a couple of days, and the calomel 
was then omitted, and ol. ricini administered. The veratrum 
itnd jaborandi were continued for several days, and followed up 
by quinine in doses* of twenty-five or thirty grains a day. 

The diagnosis was yellow fever in a mild form with some 
likeness to dengue. 

On Sept. 9th at 10. a. m. he vomited ; at 6:30 bled from the 
DOse a little ; the temperature, which had risen the night before 
nearly to 103°, under the conjoint influences of the veratrum, 
and of the refrigerant effects of the sweating induced by the 
jaborandi, had by this time declined to 100 J** ; pulse, 64. He con- 
tinued to prespire moderately all that day, and was not allowed 
to cover himself with more than a sheet and light coverlet. 
Found the sheet alone enough, as the weather was very hot and 
sultry. At 6. p.m. — Temperature, 98 i® ; pulse, 72 ; tongue moist, 
urine free. No headache, but only a feeling of fullness in the 
back of the head ; no pain any where. Has had no nausea or 
vomiting ; thirst abated ; bowels have been moved once in a very 
large bilous stool. The absolute diet was continued, a little 
weak tea without milk being allowed. At 10. p.m. the tempera- 
ture was 99** : pulse, 66 ; had taken three doses of veratrum and 
jaborandi since the last visit, viz., at 4, 6 and 9. p. m. No head- 
ache or other pains. Tongue very soft, and mouth slightly 
watery, indicating the sialagogue effects of the jaborandi. He 
had been gently perspiring. Asleep when the visit was made. 
He was ordered to be lightly covered with a sheet, and draughts 
to be ke{A from him. The weather was much cooler since dusk, 
in consequence of heavy rain and wind from the north. 

On Sept. 10th, he continued in a favorable condition. Urine 
was freely passed; there was no albumen in it. There was no 
nausea or tenderness at the epigastrium. The tongue was less 
coated, and moist. The eyes were quite yellow. The sluggish- 
ness of the capillary circulation, on the surface of the body 
generally, was not as marked as it had been, but was still quite 
eivident. Temperature, 98 i^ ; Pulse, 56. The calomel was 
stopped, and a dose of castor oil ordered. The veratrum and 
jaborandi were continued, and ordered, for 11. a. m, 2. p. m. and 
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6. p. M. Lemonade was allowed him, but nothing else whatever^ 
except cracked ice. 

After this he continaed to improve gradually, and got quite 
well. He was visited all together seven days, and was sick ten 
days, not including the period of his convalesence, which was 
prompt and uninterrupted. His case, upon diligent inquiry, was 
found to have been the only one of febrile character which had 
occurred in the whole season, in the house in which he lived, or 
in the houses next on the north, east, south, or West, across the 
street. It is not possible to doubt but that his attack was either 
precipitated or directly caused by his visit to the room in which 
his uncle died of yellow fever, his system being at the time de- 
ranged by the influences of the heat and fcetid emanations of the 
back-yard, whose unhealthy air he inhaled every night. 



Dr. B. Eoemer, 1204 Chouteau avenue, states that on Septem- 
ber 12th, two days after the death of the child already referred 
to by him in a former communication, a nurse girl in the fiimily 
was taken sick, removed to her home on DeKalb street, and, on 
being visited by Dr. R. the same day, was sent by him to Quar- 
antine, where she. died of yellow fever. This patient was a res- 
ident of St. Louis, a German girl, who had never been to the 
South, and had been engaged to nurse the sick child above 
named. 

Sophia Blberts, living on Duncan Island, at the foot of Car- 
rol street, about 68 yeara of years, was visited first by Dr. R. on 
September 13, 1878. He found her in. vinculo mortis, the whole 
floor and bedclothes streaked with black vomit, and the ca- 
daver of a more than orange — nearly of an olive — color. A 
steamboatman from Natchez, Miss., who had been taken at Cairo 
with yellow fever, had been lodged at Elbert's house ; but, after 
being sick some days, had been removed to Quarantine, where 
he died. The woman and the man from whom she contracted 
the fever, according to the data at hand, died on the same day* 
This woman had never been South. 

Dr. Roemer states that, in his opinion, during the prevalence 
of febris icterodes, we always have a concomitant disease which 
might be called icteroid, as in epidemics of cholera asiatica, we 
have cholerine. The malarial diseases prevailing during yellow 
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fever show an unmistakable disposition to partake of the charac- 
teristics of yellow fever. 

During last* summer and fall, malarial fevers were much 
^rnore prevalent than usual. Dr. E. believes in the contagious- 
ness of yellow fever, and, therefore, that only an unconditional 
quarantine will save a city from its contact, and that mere san- 
itary regulations are not sufficient. 



Dr. C. N. H. Hansmann, 1003 North Tenth street, reports the 
following case : 

Kirsch, a native of Lorraine, eet. 35, had been living 

several years in America, of late in Detroit. He iirrived in St. 
Louis from Detroit, directly, about August 14, 1878, and took a 
situation as workman in railroad workshops in East St. Louis, 
living in St. Louis at 1121 Korth Tenth street, and going across 
the river every day to his work. Two boat hands just conva- 
lescing from yellow fever, who had come to this city on a 
steamer from the South, were in the same house with Kirsch, 
and lived in the next room, which did not communicate directly 
with Kirsch's room, but like it, opened upon an elevated back 
yard. These men were boarding in this house when Kirsch 
took lodgings in it, and the Doctor supposes they became ac- 
quainted with Kirsch and were not infrequently in his room, or 
he in theirs, as on one occasion he found these two men in 
Kirsch's room, sitting upon his bed. After Kirsch had been in 
the city six days, he was taken sick, and two days afterwards, 
viz., on the 22d of August, he was first seen by Dr. Hansmann. 
He had had heavy chills followed by high fever of a continuous 
type; great oppression at the praecordia; tenderness in the epi- 
gastric region, and nausea; intense pains in the back, but no head- 
ache J the face was flushed and conjunctiva injected and profound 
general prostration; the bowels were constipated. The next 
day the fever was declared, and he had no subsequent chill. He 
now vomited occasionally, but glairy matters only, except for a 
short time a little grumous matter like black vomit. At this 
time there was some yellowness of skin, but the conjunctivse wore 
very distinctly coloted, much more so than is usually seen in re- 
mittent fever. Dr. Hansmann attended him for a week; he 
recovered. 
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Dr. Hansmana also relates the following case, which seems to 
have been one of the remittent type of yellow fever; whether 
or not it was induced by the patient's visit to the steamer, must 
be left to the j udgment of the reader. This case and the one aA^r- 
wards mentioned seemed to be of the same character, provoked^ 
apparently by a visit tQ infected places : 

Mr. W. H. P , a salt dealer living at the corner of Tenth 

And Carr streets, SBt. 35 ; a resident of St. Louis for a long time. 
He led a very regular life and had never been to the South. The 
steanier Stanard came up to St. Louis about the 15th of October, 
having been detained at Quarantine three weeks. She had had 
many cases of yellow fever on board and was regarded as very 
badly infected by the health officers. Mr. P had a consign- 
ment of salt from New Orleans piled on the main deck of the ves- 
sel. Many of the crew, sick of yellow fever, had lain on this 
salt and soiled it in various ways. On the I6th of October Mr. 
P. went on board the Stanard lying at the foot of Plum street to 
attend to the landing of his salt. He had it examined, and sent 
up all the clean sacks to his warehouse at the corner of Tenth 
and Carr streets, remaining on the m^in deck, while this was 
done, for about a half an hour, as he states himself, to a member 
of the committee. This was the only visit he made to the 
steamer. He had had intermittent fever in previous years, but not 
that summer, and had been a little bilious three weeks before this 
occurrence, and says he was not quite well when he went on board 
the steamer. Three days afterwards, viz., at 1 o'clock a. m. on the 
morning of October 20th he was taken suddenly with a terrible 
<ihill. He was seen the same day at 8 or 9 o'clock, by Dr. Hans- 
mann. The face was not much flushed, nor was the fever very 
high, but there was marked injection of the conjunctiva, and op- 
pression at the epigastrium j the bowels were constipated -, there 
was a disposition towards nausea, and the tongue was dry but 
not distinctly coated; on the evening of the 20th he had another 
■chill, and on the next morning said he felt a good deal better, 
but had chilly sensations on the evening of the 21st and much 
pain in the back; he was still better on the 22d, when his bowels 
acted with profuse bilious evacuations ; there was no observable 
yellowness of the eye, and little, if any, of the skin. After this he 
continued to improve and got well, after about a week's sickness. 
About two weeks after this he rode out with his family in a car- 
riage, and had a recurrence of his attack, though in a milder form. 
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The salt which was removed from the steamer Stanard was 
-carried to the premises where Mr. P. lived, and his chamber was 
in the same building near by, on the second story. 

The following note was left for Dr. Hansmann by Drs. A. C. 
Robinson and E. W. Jameson of the Health Office : 

Db. C. Hansmann : 

Deab Sib: — We called to see Mr. P , and found him 

^with every symptom of yellow fever, together with a history 
pointing to that diagnosis. In addition to this, the steamer 
Stanard is a perfect pest-house, several hands having died on 
T)oard of her ; and the fact is that he (M. P.) was sleeping directly 
•over his consignment of salt which was taken from that boat. 
We advised his removal to Quarantine. We told him th^t his 
neighbors reported the case and will call and s6e you this after- 
noon. Yery respectfully, 

A. C. EoBiNSON M. D., 
Edwabd. W. Jameson M. D. 

Dr. Hansman stamps that a prominent city official made a visit 
to Quarantine in company with several gentlemen, a few days 
before the disestablishment of that institution for the season, 
viz., about the 16th of November. The gentleman in question, 
is disposed towards biliousness and intermittent fever, but 
had had no such attack last year up to the time of his visit 
to Quarantine. On the 20th of November, viz. : four days after 
the visit, as in the case of Mr. P., he was seized with a very heavy 
chill early in the morning, and at noon on the same day, had a 
second chill. The ensuing fever did not run very high, leav- 
ing him that night. He had a recurrence of the chills the next 
day, and was sick altogether three or four days. 

oases of yellow feveb abising by contagion fbom cases tbans- 

pobted by the steameb edwabdsville. 

The steamer Edwardsville was an old ferry-boat, of some 
forty-five feet beam and one hundred in length, belonging to the 
Wiggins Ferry Company, and formerly used between St. Louis 
and East St. Louis. Having been put in repair, she was hired by 
the Health Department^ and about August 23d, 1878, was placed 
in position, in connection with the ambulance service, at the foot 
of Miller street, for the the transportation of supplies and pa- 
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tients sick with yellow fever, or reasonably supposed to be so,, 
to the Quarantine station, some fifleen miles below St. Louis, on 
the right bank of the Mississippi. For these purposes the boat 
was kept nearly fired, up, night and day, subject to the 
Health Commissioner's orders, for the immediate deportation or 
patients reported at the Health Office by physicians attached to 
the Health Department. Trips were made every day, sometimes 
twice a day, and on nearly every trip some patients were taken 
down, and on several occasions three or four at a time. A physician 
was constantly on the boat, eating and sleeping there, whose 
duty it was to supervise the reception and debarkation of the 
patients, and to attend to their wants in the way of treatment 
while on the river. Dr. Hanna occupied the position of physi- 
cian on board the steamer up to Sept. 1st, 1878, and was suc- 
ceed by Dr. W.H. Kenick, who remained in charge until the 20tlL 
October, when the boat was put out of commission. Several 
nurses were engaged in attending upon the sick, in transit, up 
to Sept. Ist; from that time but one man was in attendance as 
nurse, viz., Rudolph Kettlekamp. 

During the season two persons successively occupied the 
position of captain and pilot, viz., Wilson, up to Aug. 23d, and 
from that date, Wm. Conley, to the lime of his death by yellow 
fever on Oct. 20th. The engineers, crew and captain slept on 
board of the boat. The service of the boat during the time it 
was in commission was as follows : 2 pilots or captains ; 2 engin- 
eeiT? ', 1 cook -, 4 deckhands } 1 nurse. 

No one held any communication with the hold of the steamer; 
all materials and supplies being transported on the main deck^ 
as well as the coal used for the boilers, nor was the hold entered 
at all during the season until after the occurrence of yellow fe- 
ver among the employes of the boat, when the entire vessel 
was disinfected. The boilers and engines were on the main deck^ 
and the wheel in the middle of the boat; the kitchen was on 
the main deck, in the rear of the wheel, having been constructed 
as a temporary addition for the purpose. On the main deck 
at the stern of the boat, about thirty feet from the kitchen^ 
a wall-tent was pitched for the use of the crew not on duty. A 
stairway led to the hurricane deck, on which was situated the 
cabin, an apartment about twenty feet long by as much wide, 
which had been the sitting-room for passengers when the boat 
was used as a ferryboat 5 behind this, towards the stern, were 
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water closets, and two small state-rooms, one of which was 
.used as a sleeping-room for the physician in charge and the 
other for the nurse. The sitting-room was fitted ap as a ward 
with accomodations and beds for six patients. When received. 
at the wharf in St. Louis, the patients were regularly put to 
bed, and taken down to Quarantine immediately. 

But few patients were on the boat more than an hour and a 
half. Many of these patients were very very ill, some of them 
suffering with the most pronounced symptoms of yellow fever^. 
such as suppression of urine, delirium, convulsions, black vomit 
and hemorrhages, often dying within twenty-four hours after- 
arriving at Quarantine. The patients thus transported were 
persons who l:ad arrived sick in St. Louis from Southern cities, 
or had been attacked with yellow fever after a longer or shorter 
sojourn in the city as refugees from the South. 

There was no case of anything like yellow fever among any^ 
of the employes of this boat during the whole season, notwith- 
standing the daily transportation of the sick and communication 
with Quarantine, until the 9th of October, when within a few 
days several of the crew sickened and died. These cases are here 
subjoined. 

Case L — Nicholas Gafft, a German, get. 45; was cook on the 
steamer for the crew. He had never been in the hold of the ves- 
sel, nor in the ward on the hurricane deck, which he had been 
cautioned not to enter, according to his statement to Dr. W. H. 
Benick. Dr. J. H. Moore, subsequently physician in charge or 
Quarantine, who saw him at his residence, at the corner of Tenth 
and Gratiot street, affirms that Gafft admitted to him that he had 
entered the ward once. He usually slept at home, viz., when- 
ever the boat did not go down at night, returning to his 
post very early in the morning, and never leaving until af- 
ter he had cooked and served the supper for the crew, going home 
usually about 9 p. m. nearly every night. The house he lived in,. 
was situated in a well drained part of the city, but was found by 
the Inspector, Dr. J. S. Moore, by no means in good condition- 
No cases of fever had occurred around the residence, nor were^ 
there any during the rest of the season, except in the case of 
Gafft's wife, as will be detailed ; these facts are certified to by Dr.. 
Benick and Dr. Moore, who visited the premises and disinfected 
them as soon as the nature of Gafft's illness became known to- 
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the health aathorities, and before Gafft's wife was taken sick. 

'Gafft had been many years in the employment of the Wiggins 
Ferry Company. It is known positively that he had not been to 
the Soath in the year 1878. 

On the 9th of October, Gafft complained to Dr. Renick that 
he felt as if he was about to have a chill, and asked for some 

•quinine ; this was on board the boat. He slept at his residence 
that night, and came back to the boat early next morning, but 
felt too sick to cook, and without leave returned, to* his residence. 
One of the deck hands reported at the Health Office that he had 
been seen to vomit, and that he was very sick, whereupon Dr. J. 

/H. Moore, one of the inspecting physicians, visited him promptly 
at his residence. The doctor at once recognized his case to be 
one of yellow fever, and had him immediately returned to the 
steamer and transported to Quarantine. Dr. Benick, in charge 

-of the boat, concurred in the diagnosis of Dr. Moore ; and Gafft 
died at Quarantine thirty hours afterwards, his case having pre- 
sented all the characteristic symptoms of yellow fever, including 

rblack vomit. He was sick just three days. 

Case II. — Budolph Kettlekamp was employed as nurse, day 
:and night, in the ward of the steamer Edwardsville ; he lived on 
board, eating and sleeping on the boat. He slept in one of the 
small state-rooms already described, in the rear of the sitting-room 
or ward. He was engaged as nurse about the 20th of August, 
^and was expected to be on duty as long as patients were in tran- 
sit. On the 15th of October he was observed bj' Dr. Eenick to 
'be indisposed; his eyes suffused and injected. He knew he was 
sick, but was very fearful of being sent down to Quarantine, and 
hence probably suppressed his symptoms as long as he could. 
.H!i8 tongue was coated with a light creamy furj appetite was 
. lost, and he complained of being somewhat chilly. He was ob- 
served by Dr. Renick to be very restless; lying down, then get- 
ting up and walking about, and lying down again. On the night 
of the 15th, he remained on the boat as usual, and it was suggested 
to send him to Quarantine for treatment in one of the intermit- 
1 tent fever wards, as at this time it was not suspected that his case 

• was one of yellow fever. By the night of the 16th of October 
^the mental prostration had greatly increased; he was constantly 

• nauseated, and vomited frequently, and had frequent passages 
from the bowels, with much straining. His case was still re- 
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garded as one of malarial fever of severe type, and he was ac- 
cordingly sent to Quarantine the next day for treatment, where 
he died, after an illness lasting eight days more, having had black 
vomit, hemorrhages and other characteristic symptoms of yellow 
fever. Kettlekamp had never been to the South, nor indeed out 
of St. Louis, for thirty or forty years. When he arrived at 
Quarantine he was placed in the malarial ward, — ^ashis case was 
still thought by Dr. Benick to be of malarial character, — between 
two men, named Geo. Thurliss and Fred. Niemeyer ; one affected 
with chronic bronchitis and the other with intermittent fever. 
This was done on October 17th, late in the evening. After- 
twenty-four hours, however, Kettlekamp's symptoms were seen 
to be those of yellow fever, and he was promptly removed to. the 
yellow fever ward, where he died some days afterwards. The 
patients on either side both contracted yellow fever from him, 
and will be alluded to in the detail of cases of contagion at Quar- 
antine. One of them recovered; the other died with the usual 
symptoms of yellow fever. 

Case III. — George Fox, set 24 years, a stout young man of 
Swedish descent, one of the deck hands, was taken sick in the 
tent alluded to on the main deck of the Edwardsville, used as a 
sleeping room for the hands not on watch, on the same day that 
Kettlekamp's indisposition was first observed, viz., 15th of Octo- 
ber. The tongue was thickly coated; there was suffusion of the 
eyes, and injection of the conjunctivae; pains in the back of the^ 
neck, and much stupor. He had had a chill ; there was much, 
flushing of the face^ and high fever, but no noticeable ten- 
derness at the epigastrium. The case was regarded by Dr. Ren- 
ick as one of yellow fever, and Fox was taken down to Quaran- 
tine that same day, where he died, after an illness of forty-eight 
hours, having had black vomit and hemorrhage from the bowels* 
Fox had never been to the South. 

Case IY. — Ann Gafft, Irish, wife of Nicholas Gafft, cook on 
the Edwardsville, was taken sick three days after her husband 
was removed from his residence on Tenth and Gratiot streets,. 
and sent down to Quarantine. She had been in the habit of com- 
ing down to the steamer to see her husband, and on these occa- 
sions is supposed to have gone ou board the boat. Indeed, Dr. 
Benick affirms this is pretty certainly known to have been the 
case. She was reported sick to the Health Office by her neigh- 
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bors, after she had been already sick a day or so, on the evening 
of October 13th, twenty-four hours after the death of her hus- 
band at Quarantine. One of the Inspecting Officers, Dr. J. H. 
Moore, visited the premises at 6 p. m., and found Mrs. GafPt in the 
iback room, lying on an old lounge, thickly covered, notwithstand- 
ing the heat of the weather, with several quilts. On removing 
these, the characteristic odor of yellow fever became perceptible. 
Her&cewas flushed; eyes congested; tongue red and tremulous, 
■tind sordes encrusted the teeth. The temperature was very high ; 
prostration intense, so much so that she coald not lift herself up. 
The premises had been disinfected by Dr. Moore, when he visited 
Nicholas GafPt a few days before this. The Doctor reports that 
he found the front room tolerably neat, but the back room was 
badly kept, and the cellar very damp and dirty, several tubs con- 
taining foul water standing around, one of them still having 
the clothes in it which Gafft had on when he came home 
from the steamer to go to bed. The back-yard was also in bad 
condition, with a privy vault in the rear without water connec- 
tion, which Dr. Moore thoroughly disinfected, finding it to be 
very offensive. Dr. Moore pronounced Mrs. Gaffi's case to be 
one of yellow fever, and had her sent down to the steamer for 
transportation to Quarantine. Dr. Eenick- saw her on the 
steamer, and fully coincided in Dr. Moore's diagnosis. She was 
taken down to the river the same afternoon, arriving at Quaran- 
tine at 4 p. M. on the 13th of October, and died the next day, 
after having all the worst symptoms of yellow fever, including 
black vomit. Dr. Eenick thinks it more than probable that she 
slept on board the steamer occasionally, when visiting her hus- 
band. 



Case V. — ^Dr. L. M. McCabb, 604 Chestnut street^ St. Louis, 
•communicates the following in relation to the Captain of the Bd- 
wardsville : 

Wm. Conley, fiBt. 66, bom in Pennsylvania, living in St. Louis 
And on the river thirty-five or Ibrty years. Had had attacks 
of malarial fever in 1876, and in 1877 especially, in September 
And October. Conley had been acting as Captain and pilot of 
the Edwardsville some weeks before Dr. McCabe saw him. 
When the boat was in town he slept at home, but all day and a 
^ood part of every night he was on board the steamer. He was 
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liabitually careful not to approach ambulances, and was scarcely* 
ever in the sick ward or cabin of the steamer. Conley bad been 
up in the head waters of the Missouri Eiver in the spring and 
early summer of 1878, and after returning to St. Louis, — never 
having been South or down the river,— took the position of Cap- 
tain of the Edwardsville. 

Dr. McCabe saw him first on Tuesday, October I5th. He had 
Lad a slight chill, and left the boat on the 11th or 12th of Octo- 
ber, going home to his residence, at 1006 Glasgow avenue. He 
felt much indisposed, and feared he was going to be sick. When 
:fir8t seen he had moderate fever; there was no vomiting ; the tongue 
was slightly furred, and the fever was irregularly remittent. 
•Conley was a man of spare build^ but of vigorous constitution. 
The fever intermitted entirely for forty-eight hours, and then re- 
appeared in a continuous form. Thero was now slight delirium ; 
moderate temperature; occasional sweats; but little nausea, and 
vomiting only once, of some milk. He never vomited bilious 
matters or anything like black vomit. The bowels were at first 
-constipated, diarrhoea afterwards supervening. Towards the last 
partial suppression of urine manifested itself, becoming complete 
for the last eight hours of life. The patient never had any other 
•chill than the one already recorded. During life the conjunctiva 
became somewhat yellow, and injected to some extent. He died 
•comatose on the night of Sunday, October 20th, at 8 p. m. After 
death he became very yellow indeed. There was no autopsy. 
*The diagnosis was " yellow fever." 

CASES OF YELLOW FEVER DEVELOPED AT QUARANTINE. 

Case I. — Barney McSorley, set. 65, was steward at Quaran- 
tine Hospital, and had been a resident at Quarantine for about a 
month, viz., from August 1st, when he was taken sick. The first 
•case of yellow fever was admitted on Aug. 21st, and from that 
date until Sept. 2nd, 29 cases of indisputable yellow fever, of 
which seven died, were admitted. McSorley was occasionally in 
the wards. He slept in the building designated on the plat of 
the Quarantine grounds annexed, as the ^^ new brick house," 50 
feet distant from the nearest ward, which, however, was used 
-solely for malarial cases, at least at first, and about 180 feet from 
the ward on the north used for yellow fever cases. He was taken 
.sick on the 1st or 2nd of September. The fever was continuous ; 
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there was albuminuria and partial suppression of urine ; there- 
was much peristent vomiting of glairy matters, but not clearly 
of black vomit. A special feature in this case was the inordinate 
irritability of the stomach ; there were no hemorrhages, but 
great prostration. McSorley lingered for about three weeks,, 
and ultimately recovered, although after a relapse, sometime 
afterwards. 

Case II. — Dr. H. C. Davis, aet. 26, physician in chai'ge at 
Quarantine. Dr. Davis had been attending to the inspection and 
fumigation of the steamers and barges arriving at all hours from 
the South, for these purposes visiting every part of the vessel. He 
also attended the sick in the wards^ and lost a great deal of sleep.. 
He was taken sick with a chill on Oct. 8th, followed by continu- 
ous fever and great prostration ; the urine was albuminous, and- 
became eventually suppressed. He vomited black vomit, and died, 
delirious on the 16th of October. Dr. Davis had not left his 
post during the season, not even to come up to the city. Just, 
before Dr. Davis was taken sick, viz., about the first week in 
October, he was frequently about a privy, distant some 30 feet, 
west of the kitchen, which had become so offensive that it was 
necessary to clean it, and remodel its masonry so as to allow a 
stream of water to pass through if. Dr. Davis superintended 
this operation, and, according to statements of Dr. J. H. Moore,, 
afterward physician in charge, was known to have descended into 
the vault more than once. All engaged in the work represent 
the stench to have been fearful. Within a few days after this he 
was taken sick with yellow fever. 

Case III — Kate McSorley, daughter of the steward, aet. 15, 
slept in the building marked as the " new brick house," on the 
second story, in a room opening on the north, 30 or 40 feet distant 
from the privy already spoken of. Since October the 1st this 
privy had been noticed as very offensive, being an old and deep 
vault without an outlet. A few days afterwards, as has been 
said, the privy was remodelled, and besides this, certain changes 
were made in the drainage from the kitchen which had become 
ineffective. Some few days after this Kate McSorley was taken 
sick, about the 10th or 12th of October. She had been nursing 
Dr. Davis very assiduously. Her case presented all the charac- 
teristic symptoms of yellow fever, and she died on the fourlli. 
day, viz., on Oct. 15th, some time in the evening or night. 
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Case IV.— Dr. J. H. Moore, physician in charge after the 
death of Dr. Davis, commanieates the following: 

Bichard McDoaoagh, an Irishman, sdi. 32, living in Amer- 
ica many years; he was an engineer by trade, and employed 
in that capacity at Quarantine. He had visited the city 
itftergthe opening of Quarantine. About the 1st of October he 
was employed in cleaning and remodelling the privy vault 
Already alluded to. This vault was a very filthy place, in use for 
many years, and devoid of drainage. It was about 15 feet long 
^ or 4 feet wide and 10 feet deep. It was situated just 35 feet 
west of the new brick house, and is marked on the plan of the 
Quarantine grounds annexed. It was determined to pass a stream 
through the vault, and McDonough attended to and executed most 
of the work, descending into the vault for this purpose. This was 
About the 1st of October. About the 7th of October, he was 
taken sick, with what Dr. Moore declares to have been unmistak- 
able yellow fever. The fever was continuous, with great irrita- 
bility of the stomach, though no black vomit was ejected. There 
was albuminuria, but no hemorrhages; the prostration was great; 
4here was slight icteroid coloration .of the conjunctiva. He was 
ill about seven weeks, convalescing very slowly. 

Cases V and VI. — Dr. J. H. ^oore also states the following 

as his personal observation, being at the time physician in charge 
of Quarantine : 

Eudolph Kettlekamp;, nurse on board the Steamer Ed wardsville, 
was brought down late in the evening of Oct. 17th, to Quarantine. 
His symptoms had been dubious (see history of his case in the 
-detail of cases on board the steamer), and had not been distinctly 
recognized as those of yellow fever. He was accordingly placed 
in one of the wards devoted to the treatment of remittents and in- 
termittents, between two men, who lay on cots separated from 
each other by an interval of about four feet. One of these men 
was George Thurliss, born in England, aet. 23, a peddler, from 
•Chattanooga Tenn. He had been admitted with intermittent 
fever on August 19th, and was getting well. The man on the 
other side of the cot on which Kettlekamp was placed, was 
named Frederick Niemeyer; he had been admitted some time 
before, on Sept. 4th, for chronic bronchitis. The cot lay north 
and sout^; Thurliss was on Kottlekamp's right; Niemeyer 
on his left, directly next him. There were a number of other 
patients in the ward. 
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After Kettlekump had lain in the malarial ward between these 
two men for twenty-four hours, his symptoms were recognized 
by Dr. Moore as unmistakably those of yellow fever, and he 
was at once carried into a ward devoted especially to yellow 
fever, where he died some days afterwards with characteristic 
symptoms of yellow fever. 

ThurliHS and Nicmeyer had been thought to be convalescent^ 
and the diagnosis of intermittent and of chronic bronchitis was 
well established. On October 25th, just one week after Kettle- 
karap had been placed by his side, Fred. Niemeyer developed 
S3*mptoms of yellow fever, passing through a definite attack of 
the disease, from which, however, he recovered eventually, be- 
ing sent to the City Hospital on November 20lh, upon the dis- 
establishment of Quarantine for the season, while as yet not 
quite well. Niemeyer had had only a chronic bronchitis, as 
already stated. 

On October 20th, three days after Kettlekamp had been de- 
posited next him, "George Thiirlisn, who had been sick since 
August 19th with intermittent fever, and was getting well, was 
attacked with yellow fever of a very pronounced character, and 
died in two days. All of this happened under the eye of Dr. 
Moore, who himself attended the three men. 

Kettlekamp had lain between the men just twenty- four 
hours, having yellow fever himself in a highly pronounced form. 
The patient who had not had a febrile disease, viz., the one suf- 
fering from bronchitis, sickened of yellow fever in a week, 
while the other man, Thurliss, who had already a. fever, viz., 
intermittent, was attacked in three days, and died very soon. 
Niemeyer and Thurliss, viz., the two men directly in contact 
with Kettlekamp, were the only men attacked at the time, or 
subsequenll}', with yellow fever in that ward. 

These are all the cases of indisputable yellow fever origin- 
ating at Quarantine during the season, in pereons of who 
had not been exposed to the disease in some of the South- 
ern cities. The Health Commissioner, however, affirms 
that there was a marked disposition on the part of employes 
sent down to Quarantine from the city to sicken, after being on 
duty for a few days or more, with febrile disorders apparently 
allied to yellow fever. This sickening of the attendants and 
nurses was, throughout the season, the source of much incon- 
veuienee and trouble to the Health Department. 
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Of these 18 patients, 7 recovered and 11 died, a jnortality of 
61 per cent. 

The mean duration of the incubative period, in the cases 
where this was determinable, was 7.1 days. 

The occurrence of these cases, in subjects who had not been 
out of St. Louis during the summer, and who, with the excep- 
tion of Kirsch, Mollie Dillon, Thurliss and Niemeyer, were per- 
manent residents or even natives of this city, conclusively estab- 
lishes the contagiousness of yellow fever. 

It will be observed that cas6s by contagion were affected as 
early as the middle of August, but that from the end of Septem- 
ber to the middle of October the greatest number of cases 
occurred. This would seem to show that towards the end of the 
season the receptivity becomes greater and contagion is more 
readily accepted, which thus conforms to what is observed in 
the South in acclimated cities, when j^ellow fever prevails. Here 
the old residents are not attacked until the close of the season,, 
if at all. The constitutions of such acclimated individuals, by 
the fact of what we call acclimation, seems to refuse to be thrown 
into the condition of receptivity referred to by the influences 
producing the epidemic, and yields only to the continued pres- 
sure of the long season. The lack of receptivity, thus due to 
acclimation, prevents the acquisition of the disease at the South, 
until October or November 5 while in the latitude of St. Louis,, 
it must be held that the lower grade of the meteorological influ- 
ences is unable to induce a receptivity adequate to accept yellow 
fever until late ; at least this view' seems to be supported by the 
relations of yellow fever to St. Louis, Cairo and Louisville, and 
will be again referred to. From the table we perceive that in 
August only three cases of yellow fever, due to contagion, oc- 
curred, notwithstanding the fact that in this month agreater num- 
ber of refugees were pouring into St. Louis than at any time 
subsequently, and also that two-thirds of the cases developed 
here in the persons of refugees occurrei in the month of August, 
and that during the last week of the same month, half as many 
admissions for yellow fever at Quarantine are noted as for 
the whole month of September, while the admissions by yel- 
low fever at Quarantine for the month of October were only 
nineteen, half of which number consisted of patients included in 
the foregoing table. Contagion, therefore, was accepted by these 
local cases only late in the season. 
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SECTION IV. 

OASES, EITHER OF YELLOW FEVER OR CLOSELY SIMULATING THAT DIS- 
EASE, ARISING IN St. LOUIS AND ITS SUBURBS, WITHOUT KNOWN 
GONTAOT WITH OTHER CASES, OR WHERE NO SUCH CONTACT EX- 
' ISTED. 

Dr. Carl Spinzig, 1300 South Fifth street, saw a young man 
set. 21 or 22 years, on the 21tjt of AuiJCUHt, 1878, on Jackson street, 
between Miller and Berry streetn. This young man had been 
born in St. Louis, and had never been away from the city, as far 
as could be learned, and positively not during the year 1878. He 
had not been in contact with any steamer coming i'rom the South, 
nor with any patient siik of yellow fiever, no.r with any person 
coming from the South. These facts were carefully inquired 
into at the time of the Doctor's first visit, and much pains was 
taken to verify them, and the statements above made were such 
as to show their correctness, enpecially in the absence of any in- 
centives to a false statement. 

Dr. Spinzig's first visit was made on the second or third day 
of the attack, judging from the sj^mptoms. The attack was ush- 
ered in with fever, but an antecedent chill was not mentioned. 
The stomach was very irritable, and the epigastrium very tend<*r 
to pressure. He was vomiting black vomit occasionally, of which 
the doctor saw about half a pint in a basin. The tongue was 
•dry, crusted and dark; intelligence disturbed, and facies altered. 
The skin was markedly yellow, — even more so than in a patient 
from New Orleans whom the Doctor saw in 1873. The eyes 
were much colored ; the bowels were constipated. 

Dr. Spinzig saw the youth again the next day. He was some- 
what better. On the 23d the improvement was still more pro- 
nounced, and convalescence was soon established. The Doctor 
saw him but twice, but heard from him after his second visit. 

This young man worked in a varnish factory, and slept on the 
ground floor of the house where he lived, where malarial fevers 
were very prevalent, the locality being noted as unhealthy all the 
year round. A great part of the area around the house is well 
known to have been filled, having been originally of low level. 
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Dr. E. a. Vogt, corner Jeflferson and Benton avenues, reports 
a suspicious case in the person of a peddler of small fruits, named 
Rice, 8Bt. 48. The patient was of German birth, but had been 
living in St. Louis for the past ten or fifteen years. His resi- 
dience when sick was on Lindell avenue, near Lindell Park. All 
history of contact of the patient with persons sick of j^ellow fever, 
or of his presence in infected places, was denied by his wife. He 
was a vender of small fruits, and was not an orange or banana 
dealer, and was not known to have had any communication what- 
ever with vessels, or freight of this kind coming from the South. 
The patient's residence was a frame house, and the premises were 
quite clean. There are some drains in the neighborhood, and Dr. 
Vogt had seen eases of Ij-pho-malarial fever of very bad type 
last season in this neighborhood. These he attributes to the em- 
anations from the open, unfinished, mouth of the Rocky Branch 
sewer and a draining ditch between Grand avenue and Lindell 
avenue, about 300 steps from the house of the patient. Rice. Dr. 
Yogt has frequently perceived a bad smell arising from the 
Rocky Branch sewer mouth, distant from Rice's dwelling about 
1,000 steps. 

Rice was habituallj'- a hard drinker; he was a short, strong, 
apparently quite healthy man, though of somewhat fiabby fiber; 
he had never been seriously sick before, for at least a long period. 
Dr. Vogt first saw him on September 13th, 1878, at 7 a. m. His 
temperature was then 106®. He had been indisposed for some 
forty-eight hours before, and had had a chill on the 12th. Pulse 
full and very compressible, 100. He had been vomiting the even- 
ing before and through the night, but his wife took no notice of 
this, particularly, as she imagined him to have been drinking 
more than usual. Towards morning he became speechless. 
When Dr. Vogt saw him, his intelligence was perfect, but the 
prostration was extreme. The sphincters were relaxed, and 
during the visit he vomited dark lumps of coagulated blood, 
mixed with bile. His wife stated that he had vomited the same 
kind of matter during the night. The facies expressed great 
anxiety, and there was fearful moaning and jactitation. The 
conjunctivfiB were very yellow, and somewhat injected. The skin 
in general, and the breast especially, were very yellow; indeed, 
more than is commonly seen in ordinary jaundice. Black mat- 
ter, soiling the bedclothes, was passed by the bowels, of an intol- 
erable odor. He died on the same day that Dr. Vogt saw him, 



78 EsLATioNS OF Tbllow Fevkr to St. Louis. 

at 10 or 11 o'clock p. m. Dr. Vogt caused all the bedding to be 
burned. Rice's wife was sick for five or six days after her hus- 
band died, being taken a day or two after his death. 

Dr. Vogt has seen many cases of malarial fever and three 
cases of congestive chill this summer. In the neighborhood of 
Rice's dwelling the cases were very severe, especially in the 
neighborhood of the Rocky Branch sewer. He has no deaths to 
report from these cases. 



Dr. Gr. W. Hall, 3609 North Ninth street, states that he saw 
this case at Dr. Yogt's request on the morning of the day the 
patient died. Rice had been sick three or four d9,ys, and had 
been seen by Dr. Vogt only a few times. When first seen by 
Dr. Hall,the patient was generally yellow, very much so ; indeed, 
more so than Dr. Hall had ever seen in a case of bilious fever. 
The eyes also were yellow and the conjunctivas injected. The 
man had been vomiting, but was not doing so at 9 a. m., the time 
of Dr. Hall's visit. During the night he had vomited matter 
which his wife described as being dark. Had had some dark 
offensive stools, with which the bed linen was stained ; respira- 
tion was slow and irregular; the pulse feeble and slow; he was 
perfectly insensible, and there was complete suppression of 
urine; had been unconscious ever since 4 p. m. the preceding 
day. The patient was addicted to liquor, but was not a regular 
sot, indulging in excess only occasionally. His wife had pre- 
vailed on him to allow her to keep his drink for him in the house, 
and she gave him a certain quantity when he insisted upon it, 
80 that he was never intoxicated upon the streets. She knew 
that he had taken nothing for three or four days before his at- 
tack. The patient. Rice, died the evening of the day (Sept. 13th) 
that Dr. Hall saw him, completely comatose. 

It was not possible to trace this case to any other one already 
sick of yellow fever, but the patient's wife, who soon became 
convinced that he had yellow fever, stated that her husband 
had been among persons, not long before, who had recently 
arrived from the South, quite a number of whom, refugees from 
Southern cities where yellow fever was prevalent, and persons 
of a low class, living in the neighborhood of Union Market. 
She knew her husband had been a good deal with them. It could 
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not be learned that Eice had been on board of any steamer from 
the South.. Dr. Hall is sure the case was one of yellow fever, 
and was promptly convinced of this when he made his visit, 
although barely expecting the case to be of that character until 
he saw it. After the visit, both Dr. Vogt and himself concurred 
in the opinion that it was a cafie of yellow fever, and accordingly 
notified the Board of Health. 

The neighborhood is very malarial, and is not far from the 
opening of Eocky Branch sower, which has been referred to by 
Dr. Yogt as very offensive. Two or three days before this man 
died, a woman died in the same neighborhood with symptoms 
similar to his, who had also been about these men who h^d come 
up the river from the South, and were living in the neighbor- 
hood of Union Market. 

Dr. Hall states that according to his observation, the malarial 
fevers of last summer were unusually severe and difficult to 
manage; he observed more discoloration of an ictoroid char- 
acter than ever before. He found that he could seldom dispense 
with calomel, and was obliged to administer quinine in unusu- 
ally large doses. 

THE FEVER IN GARONDELET. 

The steamer John D. Porter is stern-wheeler, employed as a 
tug-boat in conveying barges laden with coal, iron-ore and .coke, 
between Pittsburg, the landings on the Ohio and the Mississippi 
from St. Louis to New Orleans. She is often at Carondelet 
(southern extension of the city of St. Louis) in the service of the 
iron works on the river margin at that point She is usually at 
Carondelet, this time of year, (April) once in ten days or two 
weeks. 

The disastrous trip of this steamer late in July and in the 
early part of August up the Mississippi will be long remem- 
bered. On that trip she stopped at Vicksburg, en route for 
Pittsburg, on Wednesday, July 24th, and put off two men sick 
with yellow fever. Both of these died in a day or two at the 
Marine Hospital at that city. After the Porter left, a fireman, 
named Wilson, died of yellow fever on board of her at 3 a. m. 
on Thursday morning, July 25th, and the Porter returned to 
Vicksburg to bury him. She was allowed to put off her dead 
man, and also a man sick with the fever, and was then ordered 
away, the captain having promised to burn the bedding on which 
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Wilson had lain, and to disinfect his boat. Beceiving itiforma- 
tion of these facts, the Board of Health at Memphis, where there 
was no yellow fever as yet, took effectual means to prevent the 
steamer from landing, which, apparently, she did not attempt to do. 
Continuing her way up the river in quest of her barges, the 
Porter arrived at Cairo, where she was reluctantly allowed to 
land on July 21st, and to remain long enough to have some 
work done on her boilers. She then left for Carondelet, arriving 
there on the 3d of August, 1878, at 4 or 5 o'clock p. m. She 
remained over night, and from six to ten of her crew, mostly 
colored, were either discharged or quit without leave, going up a 
block or two from the point at which she lay, viz., at the foot of 
Market or Grundy streets, and entering a tavern or saloon on 
the east side of Main street between Fillmore and Ell wood streets. 
This saloon was kept by the Vincent family, two of whom after- 
wards died at their home near by, as will be detailed. Several 
of these roustabouts are also known to have entered the next 
store south of Vincent's saloon, kept by a man named Schweigy 
where there was also a bar. Mohring, who subsequently died^ 
was frequently in this bar-room, and was seen there in company 
with these discharged men by Mr. J. Seeboth, who keeps an eating 
house and saloon, a little south of opposite, in a house where 
Mohring was subsequently found dead of yellow fever. The 
steamer Porter does not seem to have brought any barges with 
her, but came directly up to Carondelet from the lower river to 
get her barges which had been left at Carondelet to be unloaded 
some weeks before, and while here was obliged to ship one or 
two men. A letter from the captain on this point is subjoined : 

Office of Cumberland Tow Boat Co., 
Steamers John Porter, Ike IIammitt and Barges, 

Pittsburg, Sept. 13th, 1878, 
C. * * 

Dear Sir: — ^Yours of 3d to hand; contents noted ; would 
have replied sooner but have not been able to come to the city. 
Below find replies to your questions: I shipped an engineer^ 
Dan'l O'Neal, at St. Louis; also one deckhand. I suppose there 
was about fifteen of the crew continued up the Ohio from New 
Orleans; I shipped some new men at Cairo. The engineer from 
St. Louis, Dan'l O'Neal, died at Gallipolis, O. The deckhand^ 
from St. Louis, I believe, left the boat at Louisville. I have 
since understood O'Neal had been running to New Orleans pre- 
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vious to shipping on the Porter. We don't think we contracted 
any additional fever at St. Louis. Trusting you may derive the 
information you seek, I remain, yours etc., 

W. C. Mahan. 

The men who quit the Porter, after carousing awhile in the 
saloons .on Main street, took the horse-cars and went up to St. 
Louis. None of them are known to have remained behind, and^ 
it is, perhaps, absolutely certain that none of them remained and 
sickened of yellow fever. There is no trace whatsoever to be- 
discovered after most diligent inquiry of any sequence of cases- 
between those on the Porter and those occurring about the middle 
of September, at Carondelet, within one or two hundred yards 
of the spot where the Porter lay. Some persons are known to 
have gone on board the Porter while she was at the landing, but 
no clothes for washing or other material was taken out of her,, 
as far as could be ascertained, the steamer lying at the bank, 
scarcely one hundred yards from Main street, a very short time,. 
not less than six hours nor more than twenty-four. 

After this, we lose sight of the Porter for a week or so, until, 
having stopped at Cairo and taken on some hands, she landed at 
Louisville, August 12th, with several cases of yellow fever on 
board. On August 16th she passed Cincinnati with several cases 
on board, and was not allowed to land. The Health Officer- 
boarded her below Lawrencebnrg, and found her in a disabled 
condition. She was not allowed to land at that city, two physi- 
cians being detailed to go with her to Pittsburg, her destination.. 

On August 19th, the Porter lay at her moorings, one mile be- 
low Gallipolis, O., until the health officer compelled her to drop 
down below the ^bend. At that date there were ten cases on* 
board, and three deaths within a few days. The further history 
of this steamer does not concern the subject matter of the com- 
mittee's inquiries. 

It will be seen that the steamer arrived directly from the 
South, having had deaths by yellow fever on board within 
a week, although when visited by the police at Carondelet no 
cases of fever could be detected. That she was thoroughly infec- 
tious is proved by the death of O'Neal, the engineer, and by the 
outbreak of yellow fever in the Ohio River^ so that it must be 
assumed that, while at St. Louis, the boat and her crew were 
without doubt most intensely infected. On its being announced 
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by police telegraph that the Porter had landed at the foot of 
Market or Grundy streets in Carondelet, at the Health Commis- 

• sioner's Office, Drs. Jameson and Ho man were sent down at once, 
but on arriving saw her in the stream on her way. She was 
known to be thoroughly infected, and would not have been al- 
lowed to remain or come higher up the river, had she attempted 
to do so. These are all the facts that can be gleaned with refer- 
ence to the visit of the Porter to Carondelet. 

On the 17th of September, 1878, the first death of a series of 

-eleven or twelve, most or all of which were indisputably yellow 
fever, occurred. The facts with reference to them have been ob- 
tained from the books of the Health Office, from statements made 
by Dr. L. S. Eeber, who was acting during the summer of 1878 
as Inspecting Officer for Carondelet, under the Health Depart- 
ment, from several of the local practitioners, and from many per- 

:sons living in Carondelet, acquainted with the deceased, and by 
personal visits of the committee to the houses in which the deaths 
occurred, where persons were found who were cognizant of the 

-dates, symptoms, etc., of each case. The committee has been at 
much pains to obtain reliable information with regard to this most 
interesting group of cases, and what is detailed below may be re- 

. garded, as far as facts are concerned, as entirely correct. The 

•cases are arranged in the order of death ; they all died : 

Case I. — Mrs. Mary Enwright, married, age 36, native of Ire- 
land ; residing near the corner of Second and Grundy streets. 

^Diagnosis, " Hepatitis;" attending physician. Dr. Perry E. Noel. 
Died September 17th. She was sick eight days. Black vomit 
was seen to run out of her mouth. She was buried very sud- 

•denly. 

Case II. — Mrs. Tennessee Constant, aet. 52, born in the United 
States; residing on the corner of Main and Grundj' streets; at- 
tended by Drs. H. M. Starkloff and E. E. Webster. Diagnosis, 
■■**Febri8 gastrica perniciosa." Died September 22d, 1878. 

Mrs. Constant was a very large woman. Dr. N. L. Hornsby 
informs us that Dr. Webster, who attended her towards her death, 
affirms that she had black vomit some time before death. Capt. 
O'Neil, of the police, states that when sh^ was placed in the coffin 
and her arms were pressed down in putting on the lid, the black 
vomit ran out of her mouth. This statement is confirmed by the 
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undertaker (Herye) who buried her. She was taken with a chill, 
and died after a sickness of four days and a half, taking to her 
bed on Tuesday, night, September 17th, and dying on Sunday 
morning following. 

Case III. — Lawrence Quinn, single, 8Bt. 23, born in the United 
►States; place of death, between Third and Fourth; on Kansas 
^street. Attended by Dr. N. L. Hornsby. Died October 9th. 



Dr. Hornsby contributes the following notes of this case : 
I was called about 8 o'clock on the evening of October 7th, 1878, 
ix) see Larry Quinn. Upon investigation I ascertained the follow- 
ing history of the case : His age about 22 years, a common la- 
borer; had been occupied for several months past in the coun- 
try, about five miles from the city; had been complaining oc- 
•casionally through the summer, but with no serious sickness; had 
had chills a year or two previous. On the evening of the 5th 
October had a decided chill, which passed off through the nighty 
leaving him tolerably well the next day. It being Sunday, he 
went grape-gathering in the woods. In the evening, about 
twenty-four hours from the last, he had a second chill, with in- 
tense pain in the head, passing into partial coma, in which condi- 
tion he was on the night of the 7th, when I first saw him. I di- 
agnosed the ease as congestion of the brain from malarial poison- 
ing, and treated it accordingly by topical bleeding, epispastics 
to the extremities, small and repeated doses of calomel, etc., 
I omitted to mention that he suffered from the time I saw 
him, with frequent attempts at vomiting, which towards the 
close became dark, resembling the coffee-ground ejections of yel- 
low fever. He lived ODly about twenty-four or thirty- six hours 
:after I first saw him. The stupor passe 1 into complete coma, in 
which condition he died. After death the yellowness of the skin 
was striking, but not more so than is often observed in grave 
•cases of malarial poisoning complicated with biliary engorgement. 

N. L. Hornsby, M. D, 

From the police we learn that Quinn undoubtedly had black 
vomit ; that he had been working at the Nazareth Convent, about 
three-fourths of a mile just west of the Quarantine grounds, 
when the wards were at the time full of yellow fever patients. 
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It is not likely that Quinn went in person to Quarantine for any 
purpose, but one of the nurses who had left Quarantine was also 
employed at the same Convent while Quinn was working there. 
Some of the people from Quarantine also went to mass at this 
Convent until the practice was suppressed. 

Upon inquiry on the spot, and from Lawrence Quinn's mother^ 
we learn that he had been much expose(\to cold, being constantly 
wet for nearly ten days, during a period of a week or so before 
his attack. The house at which Quinn died tra^ not the one where 
the disease was contracted. He had been living with his mother^ 
in the southernmost of four small houses in a block or row op- 
posite Ninth street, on Kansas, on a declivity in a vacant lot* 
He lived here some months immediately previous to being taken 
sick, and when attacked, on Sunday, the 7th of October, return- 
ing by way of the thoroughfares of the town, was so ill that ho 
could get no further on his road directly out to his house than tho 
house noted as his "place of death." A description of the prem- 
ises in which Quinn was living when he was taken sick will bo 
given further on. 

Case IY — Mrs. Mary Wilson, aet. 56, born in the United States^ 
widow; residence on Third street, between Ellwood and Fill-^ 
more streets; no physician attending. Seen after death by the 
Coroner, Dr. H. Auler. Cause of death recorded as " Congestive 
fever." Died October 14th. From inquiries at the house in 
which she died, we learn that Mrs. Wikon was taken sick with a 
chill on October 10th, and that she died after a febrile attack,, 
lasting but four days. 

Case V. — Mrs. Knight, mother to Mrs. T. Constant, residing 
in the same house, viz., at the corner of Main and Grundy 
streets ; SBt. 76 ; born in Virginia ; attended by Dr. P. E. Noel ;: 
diagnosis, "old age and bilious fever;" died October. 17, 1878* 
Her case is stated to have been a prolonged one. 

Case VI. — Henry Mohring, aet. 60 ; born in Germany ; resi- 
dence on Main, between Ellwood and Fillmore streets; not 
attended by any physician ; he was seen, after his death, by the 
Coroner, Dr. H. Auler ; cause of death recorded, " bilious remit- 
tent fever; " died October 18, 1878. M. J. Seeboth, now resid- 
ing in the house in which Mohring died, states that Mohring in- 
disputably had yellow fever. His symptoms were great prostra- 
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tioD, with uncontrollable nausea and vomiting; pain in thelback 
and hc^ad; flushed face; duration of his attack being just four 
-days; that during the latter days of his sickness he vomited 
black vomit profusely. His room was on the second floor, look 
ing south, over Fillmore street, over a vacant space not more 
than one hundred yards from the house in which Mrs. Constant 
and her mother, Mrs. Xnight, had died. Mr. Seeboth, as already 
stated, affirms that he saw Mohring in the company of the men 
discharged from the Porter, and also, later in the season, with 
two men from the South, who had reached St. Louis by steamer, 
a.nd had come down to Carondelet. Mohring, to his knowledge, 
had never been in contact with any case of yellow fever. 

Case YII. — Mrs. Philomena Vincent; married; aet. 32; resfd- 
ing on the corner of Second and Fillmore streets ; attended by 
Dr. N. L. Hornsby ; diagnosis, " hepatitis and gastritis " ; died 
October 20th ; death certificate signed by Dr. Perry B. Noel. 

Dr. Hornsby communicates the following with regard to her 
case: 

"I was called early in the morning of Sept. 28d* to see Mrs. 
Yincent, Jr. She had been complaining slightly of general ma- 
laise, but was taken suddenly that morning with feeble pulse, 
-coldness of the extremities, intense nausea, and occasional vomit- 
ing. The bowels were natural. There was pain in the back, but 
not intense ; there was none in the head. The case was diag- 
nosed as one of malignant malarial poisoning, and treated accord- 
ingly with small doses of calomel (gr. ij-iij) and bismuth, every 
two hours, with a large blister over stomach and bowels, mustard 
to the extremities, and gr. xv of quinine, with 15 drops of lauda- 
num, every three hours, in starch enema. She recovered in forty- 
^ight hours. There was no remarkable jaundice of the skin, nor 
ivas there black vomit. This patient, her husband tells me, had 
not been to see, or in any way connected (either before or after 
Iheir death) with any of those who were sick in the neighbor- 
liood. She was taken sick, about two weeks after, with similar 
«ymptoms (her husband tells me), of which she died. 



*Dr. Hornsby admits that he kept no notes of the case, and wiites from 
memory. The above date is obviously erroneous, as the date of death 
^ven is transcribed from the register of the Heatlh Office and is certainly 
correct. 
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Her mother-in-law died about the same time, from all I could 
learn, from nervouF( shock, having been in delicate health for 
several months from malarial poisoning.'' This case is the next 
subjoined. 

Case VIII. — Mrs. Mary Vincent ; \living in in the same one- 
story house with her daughter-in-law, Mrs. Philomena Vincent }. 
widow ; 8Bt. 68 ; native of France } attended by Dr. P. E. Noel > 
diagnosis, congestive fever, typho-malarial ; died October 20th. 
The house adjoins, in the rear, that in which Mrs. Mary Wilson 
died, on October 14th. Mrs. Vincent, Jr., and her mother-in-law, 
kept the saloon at the comer of Ell wood and Main streets, their 
residence being just one block west of the saloon, with which 
they were in frequent communication. It will be recollected 
that the crew of the Porter entered the saloon when they left 
the steamer, and remained in it, and in the house adjoining on 
the south, some time before leaving for the city. This was> how- 
ever, no less than forty-seven days before Mrs. Vincent's death.. 

Case IX. — George W. Pilcher 3 set. 12; born at Carondelet;. 
residence. Second street, between Market and Grundy streets ; 
seen by Drs. McElhiney and L. S. Keber; sent to Quarantine,, 
and died October 22d. 



De. McElhiney, 804 Brooklyn street, St. Louis, makes the 
following statements with regard to this case : 

Dr. McElhiney was appointed, by the Health Commissioner,. 
General Inspector of cases of suspicious fever, early in August^. 
1878, for the city of St. Louis. When a report was made to him 
of the existence of such a case, his duties required him to visit the 
patient, and to decide upon the propriety of a removal to Quar- 
antine, if the case was, in his opinion, one of yellow fever.. 

About the middle of November, 1878, notice was given him 
by Dr. Eeber, of Carondelet, Local Inspector of the Health 
Office, that there was a case in Carondelet supposed by him to 
be yellow fever. Dr. McElhiney at once went down to Caron- 
delet, and found the patient to be a boy, 12 years old, named 
G. W. Pilcher. He had been born in St. Louis, and was in good 
health before his attack, not having been known to have inter- 
mittent or other form of malarial fever. The house he was in 
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was of one story, with two rooms, built back in a yard. Young- 
Pilcher was in the front room of the house, at least sixty feet 
from the street. The boy had been taken with a chill, some two- 
or three days before, and had black vomit when Dr. McBlhiney 
saw him. There was flushing and relaxation of the face; great' 
capillary torpor; injection of the conjunctivae, and total suppres- 
sion of urine; some yellowness of the body. He was semi- 
comatose, greatly oppressed, not heeding anything going on 
around him. He was at once sent down to Quarantine by am- 
bulance, and Dr. McElhiney went with him. The boy died the 
next day. The case was unmistakably one of yellow fever. 

Case X. — Amelia Pilch er, aet 6, residence, 2d between Market 
and Grundy Streets ; attended by Dr. Otto Fick. . Diagnosis^.. 
*' typho-raalarial fever." Died Oct. 21. With regard to this 
case^ Dr. McBlhiney states that in the same room in which this 
boy G. W. Pilcher lay dying, he saw this girl laid out for burial ;.. 
she had died that morning. She was said by the mother to have 
had the same symptoms, including black vomit, present in the 
boy, her brother. On drawing down the covering- from the 
child's body, and making pressure up6n the region of the stomach,., 
a black fluid was seen to run down the cheeks from the corners 
of the mouth, quite freely. Her skin was very yellow. Dr. 
McElhiney says he had not a particle of doubt but that the case- 
had been one of yellow fever, and so stated to those around at- 
the time. The girl had been b4)rn in St. Louis, and had never 
been out of the city. These. two cases were the last which Dr. 
McElhiney saw in 1878. He inquired carefully from the molher- 
and neighbors, whether at any time during the season there had 
been any kind of communication between these two children, , 
and any case of yellow fever, or known source of infection ; but 
was told that nothing of the sort had happened, as far as they 
knew. 

Case XI. — ^Mary Bnwright, set 15 years, native of England.- 
Place of death on Ellwood Street, between Third and Fourth 
streets. Attended by Dr. P. E. Noel. Diagnosis, '* tj'pho- 
malarial fever." Died Oct. 27th. By inquiry on the spot, we 
learn that the patient was not residing in Carondelet, but came 
down to see her mother ill at the time, about Sept. 16th, and. 
with the rest of the family moved away from the house in which. 
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her mother died to a residence a square and a half up the hillside 
to the north-west, where she continued to reside until taken 
sick. This house is within a couple of hundred feet of that in 
which Mrs. Wilson died on Oct. 14th. 

A young man from the South, is said to have died on Sept. 4th, 
in a dwelling back of the " Widow's Home." 

Not one of the eleven cases above noted, had had any known 
•contact with a case of yellow fever, except with each other, and 
none had been to the South, being residents of Carondelet for 
jrears past. 

Four of the cases occurred directly west of the point at which 
the Porter landed, and between the same two streets, viz., Grundy 
.and Market Streets, between which the steamer was moored. 
Two of these cases, viz., Mrs. Constant and mother, lived on the 
-corner of Grundy and Main streets, only one square from the 
point at which the steamer had heen moored. The other three, 
viz., Mrs. Pilcher's two children and Mrs. Enwright, resided a 
hundred yards further west on Second street^ between Market 
^nd Grundy streets, across an open lot. The house in which 
Heniy Mohring was found dead by the Coroner, was two squares 
^orth west of the point at which the Porter lay. 

Mrs. Vincent and mother, and Mrs. Wilson, seen dead by the 
inspector, and reported by the Coroner, resided in the square 
jiext adjoining, three squares to the north-west of the landing. 
Miss Enwright died in a house on Ell wood street, a short distance 
from the residence of Mrs. Wilson. 

All these cases, except that of Larry Quinn, consequently 
occurred within an area not exceeding three blocks distance from 
:the river front, in any direction. This can be seen on the accom- 
panying chart of that part of Carondelet where the Porter touched, 
and these cases occurred. 

After these events, inasmuch as the visit of the steamer Porter to 
Carondelet was supposed to have been too long, before the first of 
the caches, to be considered the source of any of them.; and other 
known opportunity of contact between these cases and boats, or 
refugees, not being demonstrable, much difference of opinion 
was expressed as to their real nature. A meeting was at length 
called of the physicians of Carondelet, and held at the office of 
Dr. N. L. Hornsby, Oct. 26th, 1878, "for the purpose of ascer- 
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taining and investigating the causes, diseases and conditions 
whichi led to a certain mortality in our midst, and purported to 
be yellow fever." Dr. Purkelt was elected Chairman ; Dr. Outten 
Secretary. A committee was appointed to make an investigation 
and report to the meeting, consisting of Drs. N. L. Hornsby, W. 
£. Outten and S. C. Martin. 

The following is a copy of the report of the committee, to 
which four additional names are attached : 

Gentlemen : — ^Your committee to whom was referred the in- 
vestigation of the disease prevailing in Carondelet at this time, 
and supposed by some to be yellow fever, would beg leave to 
submit the following report : 

Hi^ving studied the cases in all thein phases, they do not think 
they can properly be characterized as yellow fever, for the follow- 
ing reasons : It cannot, so far as we, each individually, have been 
able to learn, be traced to contagium as a factor in a single 
instance ; whereas, yellow fever, as its history will show, invaria- 
bly proceeds from contagion. Although the steamer Porter 
stopped at Carondelet, and some of its passengers or crew came 
ashore, and hence, by some it has been supposed to be the source 
of the disease. Your committee, however ^ deem that impossible, 
as that occurred in July, whereas, the malignant form of disease 
to which reference has been inade, did not appear amongst us 
'till September — too long a period for incubation to have existed. 
Although the symptoms of the disease, as headache, pain in the 
back and gastric irritability, are the symptoms of yellow fever, 
still they are invariably recognized as the symptoms also arising 
from malarial poisoning. Even the jaundiced color, considered 
pathognomonic of yellow fever, and which, from having been 
observed in one or two of the cases of the prevailing disease, 
has seemed to justify their being classed as such, is often found 
to occur in the most pernicious forms of malarial poisoning. 
Again, the season of the year in which the disease is pre\!KaiIing, 
warrants our concluding that it is not yellow fever; as it conflicts 
with the history of all epidemics of the disease, that it should 
continue after the occurrence of frost. 

In none of the cases of which your committee are cognizant, 
either by observation or inquiry, could they learn that contagion 
was a factor. They occurred in the Northern, Southei*n and 
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Western portions of the city, isolated from each other, and from 
any possible source of contagion, except the steamer above alluded 
to. This fact alone is sufficient to preclude all idea of yellow 
fever, as contagion is universally recognized as the source of the 
latter disease, and which the successful quarantining of some 
cities within the infected district has fully verified. 

All the cases brought to the notice of your committee are 
explicable, in all their phases, upon the theory of malarial poison- 
ing ; and they deem it unphilosophical to introduce extraneous 
causes to explain phenomena, which can be readily explained by 
causes, known to exist. For all of which reasons your committee 
are decidedly of the opinion, that the cases of disease referred 
to them for investigation, have arisen from malarial poisoning, 
and of a very pernicious type, and are entirely independent of 
the contagium of yellow fever. N. L. Hornsby, M. D. 

W. B. OUTTEN, M. D. 

S. C. Martin, M. D. 

Jos. MiDDLETON, M. D. 

E. E. Webster, M. D. 
A. Montgomery, M. D. 

C. PURKETT, M. D. 

With regard to the statements made in this report, we beg 
leave to say, that after due reflection and according to the moat 
reliable information we have been able to obtain, we feel our- 
selves obliged to class six of the eleven cases of fever above 
noticed or detailed, as undoubtedly yellow fever, viz. : Mrs. Mary 
Enwright, Mrs. Constant, Lawrence Quinn, Henry Mohring, Gr. 
W. Pilcher, Amelia Pilcher. The other cases were unusually 
violent and presented a malignancy altogether unusual in bilious 
fever. It must be recollected that some of the cases occurred in 
the same houses in which one of the cases had previously died, 
and others were developed in neighboring houses, separated from 
each other only by vacant lots. The entire group of cases evi- 
dently constituted a local outbreak, which only the lateness of the 
season prevented from extending further, and it is but rational to 
conclude that all the cases were of one common malignant type, 
and, consequently, that they were all more or less pronounced 
cases of yellow fever. In many of the cases of yellow fever 
already detailed as occurring in St. Louis, and even in the midst 
of epidemics at the South, black vomit has been wanting, in fact, 
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only a moderate proportion of fatal cases have this symptom ; 
nevertheless there is no hesitancy among practitioners under 
these circumstances in classing such cases as yellow fever. This 
congestive type is thoroughly well known, and is an exceedingly 
fatal one-^— -the patient often dying comatose, without vomiting or 
purging and oven without marked febrile excitement — in two or 
three days. The committee, however, must limit themselves to 
general expressions of opinion, inasmuch as neither of its mem- 
bers saw any of these cases, and their judgment depends entirely 
upon a consideration of the symptomatology, as gathered from 
sources deemed reliable. 

The fact that contagion cannot be distinctly traced from the 
steamer Porter, or from cases occurring in Carondelet, originally 
infected in the South, does not warrant the conclusion of the 
committee of Carondelet physicians, that these eases were not 
yeH'ow fever. We do not admit that yellow fever is generated 
by contagion alone^ but hold that, although without doubt con- 
tagious when developed, especially in the presence of a certaio 
receptivity, which seems to be wrought by miasmatic influence 
in conjunction with heat and humidity, yellow fever is originally 
begotten by local causes, viz. : terrene and meteorological con- 
ditions, and that like all malignant forms of disease, it becomes- 
contagious when once begotten, and precipitable bji virtue* of 
such contagiousness upon individuals and communities already 
subjected to- conditions similar to those amid which it has already 
made its appearance, and we shall show further on, that condi- 
tions did exist in the area where these cases appeared, quite capa- 
ble of originating yellow fever, independently of the steamer 
Porter, or any other source of infection or precipitation. Indeed 
the committee is strongly induced to agree with the signers or 
the report in question, to the effect that the visit of the Porter 
was too long before the appearance of the first case, viz., about 
forty one days, to sanction any assumption that these cases were 
due to the Porter's visit directly or remotely. We have given alL 
the facts with regard to the discharge of the crew and their com- 
munication with some of those who afterwards died, but do not 
nevertheless intend to impute these deaths to such contact. This 
would be straining the point of contagion quite too much, in the 
presence of conditions of the most unhygienic character, exactly 
competent to produce yellow fever, already existing in the part 
of the town affected. 
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The Carondelet committee state that the late appearance of 
the diBease warrants their eonclasion that it was not yellow fever, 
'^ as it conflicts with the history of all epidemics of the disease 
that it should continue after frost." With this statement we are 
obliged to take issue, and we doubt very much if the framers of 
this paper would have ventured to express themselves in such 
terms in December^ 1878, or in January, 1879, for it is well 
known that the disease lingered in the South long after frost, and 
even after two or three heavy frosts, numerous deaths having 
occurred in persons who had returned to their business after 
frost, thinking that all was safe. Tel low fever is generated by 
heaty humidity, and the putrescent miasms of animal origin, in 
cities almost exclusively, but in exceptional instances, in the 
country also. When once generatedj in the hotter part of the sea- 
son, it can extend by its contagiousness late into the cooler 
weather, just as it may extend by transportation far to the North 
into cooler regions. And the first of these cases did really appear 
about the middle of September, when the heat was very high, 
the temperature for the week ending Sept. 7th, being 77.4, nearly 
^hat it was in the middle of August, the entire month of August 
having been unusually hot, its mean temperature being 79.17, or 
three degrees higher than its mean for the past five years, and 
higher thaq any of the previous four years. 

With regard to cases of fever occurring as the report states, 
in the northern, southern, and western portions of .Carondelet, 
we do not propose to say anything, for no details of any cases 
«o occurring, with symptoms analogous to those presented by 
the cases detailed, have come to our knowledge. We propose to 
•deal entirely with these eleven cases, all of which occurred within 
:a few hundred yards of each other, and without exception, in 
the area fronting on Main street, between Ell wood and Lafay- 
ette streets, and which is backed by the hills, up to which these 
and the five intervening streets lead. Nor were these cases iso- 
lated from each other, but occurred on a gentle declivity in the 
bottom of a natural amphitheater enclosed by the rising ground 
behind, so that all foul drainage water, and, at night, all sur- 
face air, laden with various miasms, and with the proper infec- 
tion of the yellow fever eases already existing on the hillside, 
necessarily flowed down upon those below, without even the 
intervention of buildings, for the area is mostly one of wide 
vacant lots. 
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So that, while admitting that these eases can scarcely be 
attributed to the Porter, we must again express our conviction 
that this consideration by no means invalidates our conclusions 
that they were yellow fever, and beg leave to say that contagion is 
not at ail universally recognized in the South as the exclusive 
source of yellow fever, but only so by the extreme contagionists 
and specificists, a category to which your committee is happy to 
say, it does not belong. And in the same connection, we might 
remark that we do not know that quarantining of any cities in the 
infected districts of the South, in 1878, in any degree verified the 
assertion that contagion is the sole factor in the generation of 
yellow fever, for the fever invaded Mobile in September, one of 
the ports probably to which reference is made, and Galveston 
owes her immunity from the disease, not by any means to an 
assumed rigid quarantine, so much as to a happy combination of 
her meteorological conditions, notably the presence of a succes- 
sion of thunderstorms all through July and August, and espec- 
ially to a greater number of thunderstorms in August, 1878, than 
in the same month for any of the four preceding years. In 
Memphis, there was but a single thunderstorm in the summer of 
1878y viz., in July, August, September, or October, and this 
occurred in the second week in July, The fever appeared on the 
12th of August, after several weeks of great heat and atmos- 
pheric stagnancy. 

We do not deny that these cases may have been base4 upon 
malarial poisoning, for we hold that yellow fever often shows 
itself as a malignant modification of commoner forms of fever, 
and this modification when occurring, viz., when yellow fever ap- 
pears in any given locality, is due to contact either with 
the effluvia from yellow fever patients, or with fomites, or to 
the absorption of the putrid emanations of decomposing animal 
matter. That either the effluvia from the sick, or emanations of 
putrefiiction, will at once cause the transformation of ordinary 
malarial fever into yellow fever, admits, in our judgment, of no 
sort of doubt. This proclivity to febrile disease, however, so 
readily begotten in the Mississippi valley, or the Gulf coast, and 
on the alluvial sites of the Southern Atlantic cities, needs 
only the touch of putrefying animal matter^ to transform a bilious 
remittent into that c*ontinued form of bilious fever, now malig- 
nant (its old name), which we call yellow fever. 

Having premised this much, we proceed to give a description 
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of the area in which this ootbreak occurred, fortunately limited, 
by lack of material and by the lateness of the season. 

Appended is a diagram of the area in which ten of these 
eases ran their course. (See diagram.) 

Standing in Carondelet, at the intersection of Grundy and 
Main streets, and looking north, we perceive that the surface rises 
rapidly, until within a distance of two or three squares only, an 
elevation of some fifty feet is attained. Towards the south there 
is likewise a constant, though more gentle ascent, and towards 
the west a rapid rise of the surface up to Fourth street, which lies 
on the crest of the river hills. Main, Second, Third and Fourth 
streets, lie north and south and are parallel to each other and to 
the river front. EUwood, Fillmore, Grundy, Market and Illinois 
streets, are parallel to each other, running east and west, though 
not open at all places, and are nearly but not quite at right angles 
with the leading streets. 

If we now walk around to the intersection of Grundy and 
Second streets, we see that we stand at a medium point of eleva- 
tion in the middle of an amphitheater, with the river in front of us, 
the hills to our back, and rising ground to the north and south, 
and in the course or bed of one of the leads of the natural drainage 
of this amphitheater. One square further north, viz., at the corner 
of Fillmore and Second streets, we also find a hillside drainage 
lead, by which the washings from the vacant and occupied lots 
on Fillmore street are conveyed into the river. So that at these 
points, the drainage of all the lots and dwellings built in an ir- 
regular and straggling way up the acclivity is collected into two 
. leads. There is no regular system of drainage whatever, and ' 
by each of these leads the water finds what course it may, except 
when reaching the streets running north and south, viz,^Iain 
and Second streets, under which it is conducted by passages of 
rough stone, to spread itself on emerging again, wherever it 
finds the lowest level. 

There are thus two water leads from the back hills on this 
part of the amphitheater, .designated A and B on the plat. Along 
lead A five cases occurred, and the other five along lead B. 

It is important to note at this point that only the streets run- 
ning north and south are graded and raised, being culverted a 
little below their surface, but by no means enough for. the \ 

passage of all the drainage water under them. . The drainage neces- 
sarily runs from west to east, while each of the north and south 
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streets being graded and considerably elevated above the areas; 
immediately adjoining on the west^ intercepts this tran verse 
drainage and dao^ back the water coming down the hill side. 
Especially is this the case at tb^- intersection of Grundy and 
Second streets. Here we find quite a sort of terrace on which 
are situated the dwellings of Mrs. Pilcher and Mrs. Enwright. 
Around both of these dwellings, which are bat little elevated 
above the soil, the hillside water collects, overflowing the entire 
yard and remaining on the surface until it dries up or is absorbed. 
Mrs. En Wright's house and room is not more than a couple of 
feet above the surfisice, and she was the first victim. 

Lead A begins in the drainage from the premises and laundry 
of the Christian Brothei*s, (1) whence it passes through a small 
covered stone-ditch or culvert under Third street ; this water was 
offensive when inspected at this point, early in April, 1879, by a 
member of the committee. As seen from the plan, it empties 
immediately into a deep and foul slough in a lot which receives 
the drainage of a stable, and the overflow from an old neglected 
privy almost directly in its course (9). . This water then 
passes (and does so at all timeSj) across the alleyway, and runs 
into the open yard between the dwelling of Mrs. Pilcher and 
that of Mrs. Enwright, and a jiouse twenty feet or so to the west 
of this (18). Here the drainage water, now contaminated, not only 
by the stable and privy already mentioned, but also by all the 
washings of the lots to the west and south immediately adjoin^ 
ing collects, being dammed back by the high grade of Second street. 
Its only outlet is in the direction indicated on the plan, ii^ a cir- 
•cuitous way across a dead level, some hundred feet or so in ex- 
tent, to the small opening at (14), when inadequate escape is pro- 
vided under Second street, through an insufficient culvert now 
stopped up. Emerging by this culvert, on the east side of Second 
street, in conjunction with by far the greater part, which runs di- 
rectly across the street, the water again falls into an irregular 
wash which occupies the area, through which Grundy street is 
surveyed, and passes on within twenty feet of the side of the 
Constant dwelling to reach the culver ted passage under Main 
street, thence flowing into the river. The drainage from vacant 
lots on either side, and from a privy marked (10) is added to it. 
This drain from Second to Main streets consists, of nothing more 
than an irregular and tolerably deep wash or shallow ravine. 

It is thus seen that the terrace-like area on which the dwell- 
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ings of Mrs. Pilcher and Mrs. Constant are situated are liable 
to constant overflow ; and to this point our attention was es- 
pecially directed as the subject of much complaint by the parties 
now residing there. Nor is this water the un contaminated sur- 
face washings of the hills but the drainage of neighboring lots, 
and the foul overflow of the filthy bog, into which the liquids of 
the privy marked (9), and of the stable (12), besides other accu- 
mulations of filth in neighboring premises, are constantly poured. 

In the last week in August the rainfall was moderate (0.58 in.)^ 
while no rain at all fell in the first week of September, but there 
was a rainfall of no less than 2.05 inches in the week elapsing 
between September 7th and 14th. The premises in question 
were thus surrounded with foul water which lay upon the soil, 
making the lots so muddy that it was almost impossible to pass 
from house to house, and which emitted its humid and putrescent 
steams while drying up. Escaping from this area, in part^ this 
foul water passed by the lead already described to stagnate in 
the shallow ravine directly under the windows of the Constant 
family. 

Lead B begins near the southeast corner of Third and Ell wood 
streets, passes over broken ground around and in greater part 
directly through the premises where Mrs. Wilson died, to meet a 
series of small surface leads (15) by which the water escapes 
from the lots around. A portion of the lead passes directly in 
contact with the side fence to the north, and only a few feet 
from it, of the premises where Mrs. Vincent and mother died y 
and, as shown in the plan, runs around in front of the house and 
across an open area to the side drain on the north side of Fill- 
more street. Here it is joined by the water derived from leada 
(15), and courses on in an irregular ditch, through a nearly level 
area, just under the windows of the room in which Mohring died 
(8). Before doing so, it receives, first, the drainage from a large 
lot where a stable is situated, whence the water runs across Fill- 
more street to empty into the ditch, as shown ; and, secondly, the 
back water from a low area (marked 16) to the north of Mohr- 
ing's house, on Main street, which water, collected from neigh- 
boring lots, is forced to flow backwards to the west, and thence 
southward across the yard of the premises in which Mohring 
fell sick and died. Main street is thus seen to constitute a dam,, 
by reason of the elevation of its grade, which prevents the pas- 
sage of the drainage across it towards the river, thus causing the^ 
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water to accamalate and find its way through back-yards into- 
the natural lead. 

So much for the water drainage and overflow. It must be- 
also recollected that there is another sort of drainage intimately 
connected with the development of miasmatic and epidemic dis- 
eases : this is the serial drainage at night. After nightfall, in 
consequence of the cooling of the surface of the earth by radia- 
tion, the stratum of air in contact with it likewise sinks in tem-^ 
perature, and being now increased in density, flows downwards- 
along declivities, always following the natural water leads, or re- 
mains pent up behind obstruction^, if the night is calm, just as 
in the case of the denser fluid, water. In its downward course 
along the declivities, it bears along with it all the noxious ema- 
nations from the soil and collections of flith, as water takes the- 
solable gases and admiscible matters from similar sources.. 
Along the water-leads d^cribed, the natural airdrainage- 
from the hillsides thus takes its course towards the lowest level — 
the river — and overflows the dwellings situated along them, or 
accumulates and remains more or less stagnant, during calm 
nights, in such areas as those we And around Mrs. Enwright's and 
Henry Mohring's dwellings. So that we have, in this way, a. 
doable source of inquination of the air at night: first, the ema- 
ations from the foul and stagnant drainage water and half driod 
soil of neighbouring lots ; and, second, the emanations from the 
declivities of this amphitheater poured into the air after night- 
fall, and borne on the gentle current of the falling air towards the- 
sleepers along the natural water-leads, or else resting stagnant 
around their dwellings until the following morning. 

In all these aspects, the dwelling of Mrs. Enwright, on lead 
A., was the most insalubrious; and just here we find the first 
death. On lead B, the dwelling of Henry Mohring was nearly^ 
if not quite, as badly situated ; and in this house we have one of 
the earliest deaths. 

In Lawrence Quinn's case the conditions were wholly analo- 
gous. The accompanying plan shows the situation of the house 
in which he contracted the disease of which he died. 

This was the southernmost of a block or tenement of four 
small, wooden, oue-story houses, of two rooms each, situated in 
'^Central Carondelet," between the line (Market street is not 
laid out at this point) of Kansas and Market streets, on the 
north, or where the street would fall if laid out. The houses- 
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K^onsist of a single building, two feet above the gronnd, sepa- 
rated from each other only bj wooden partitions. Each house 
is provided with a privy without drainage. Under the eastern- 
most or back-room of each house a cellar is dug, to a depth of 
five or six feet in the ground. All of these cellars contain water 
{May 29th), and did so likewise all last summer, as we were 
informed, to a depth of a foot or two. This water is the drain- 
tuge and «urfaoe-scourings of the surrounding hill-slope. The 
houses lie in an open area, far down a gentle declivity, over 
which the rainwater flows from the yards of the residences 
around and higher up. The lead for all this drainage is shown 
on the plan (marked A). It consists of several washes combin* 
ing together to make quite a ravine, which is twenty-flve feet 
wide and about ten feet deep, just under the windows of Quinn's 
sleeping-room. Here the bottom of the ravine is wide, and 
trampled by cattle into a foul mud. None of these houses are 
occupied at this time (May 29, 1879), being regarded as very 
undesirable. Being exposed to the full effect of the sun, they 
are intolerably hot in summer, — not having a tree near thent: 
Quinn's residence was therefore in a position in all respects 
analogous to that of Mohring's or Mrs. Constant's, viz., directly 
on the edge of a ravine-like drain, down which the water from 
the neighboring higher ground naturally flowed, and in which 
the fllthy drainage was gradually dried up by the sun. Higher 
up the hill-slope, on the east, a cow stable was noticed, emitting 
even at this early period of the season a most noisome stench. 
It must be recollected, also, that the nocturnal aerial drainage^ 
from the surrounding hillsides to the north and east, following 
the lead by which the water passes ofl^, would likewise flow into 
and around the apartment in which Quinn lived. Nor must we 
neglect to consider the influence of the humidity begotten by 
several inches, at least, of water ('Meep enough for flsh to live 
in," as our informant stated when he showed us the premises) 
constantly present directly under three of these houses, and flow- 
ing off under Quinn's room by a ditch for the purpose leading 
into the ravine. In all these respects, we flnd a complete repeti<- 
tion of the condition of the premises in which the Pilcher cbil- 
.dren, Mrs. Constant and Mrs. Knight, Mrs. Wilson, Mrs. Vincent 
i^nd her mother, and Henry Mohring had lived and died. 

Mr. Enwright's death, on September 17th, was closely fol* 
lowed by that of Mrs. Constant's, on September 22d, too closely 
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to admit of any snppoBition of dependence of the second upon 
the first. It must be recollected that Mrs. Constant lived not 
more than 150 yards from the bouse of Mrs. Bnwright, directly 
•east and immediately below. The next ca^e along this lead was 
Mrs. Knight, mother of Mrs. Enwright, who died on October 
17th, having been sick some time. Five days after this, on the 
terrace near the head of this lead, the two Pilcher children died. 
Mrs. Wilson's death, on the 14th of October, was followed on the 
18th by that of Henry Mohring, too closely to warrant any sup- 
position of connection between the two cases, save that of nearly 
coincident affecting influences. Mrs. Philomena Vincent lived 
in the house immediately adjoining that of Mrs. Wilson, and a 
few feet lower down the hillside. Her death, on the 20th of 
-October, and of her mother, likewise, may be fairly attributed 
to joint affecting influences of a miasmatic character, to con- 
tiguity to Mrs. Wilson, or to personal contact, perhaps. The 
•case of Miss Mary Enwright, who died on 0*ctober 27tb, is per- 
haps attributable to contact with some of ^ these cases, or to the 
iocal causes. She visited her mother while sick, but this was 
nearly six weeks before. The fact that the steamer Porter 
lay at the foot of Market street, would seem to have no necessary 
bearing upon the origin of these cases. Her doing so was prob- 
ably, and indeed most reasonably, a more coincidence. "No cases 
occurred soon after her departure on Augi^st 3d, although dili- 
gent inquiries have been made on this point concerning persons 
known to have gone on board of her. This boat lay at the point 
indicated because a whai^boat is placed there, and the Missouri 
Iron Works are near by, and both the wharf boat and the works 
would seem to be located at this point in view of the general to- 
pography of the locality already referred to. Here, where 
the level is lowest and the water-leads empty naturally, is the 
most appropriate place for a landing, and for the location of 
works (situated, however, some squares down the river, at the foot 
of Kansas and Lafayette streets) which draw supplies of a bulky 
-character from steamers, such as coal and coke, and iron ore 
from the railroad which lies between them and Main street. 
That the Porter should have landed at this point is just what she 
should naturally have dotie, and what she had done many times 
before, and has done nearly every two weeks since resuming her 
interrupted trade on the river. It is most reasonable to con- 
clude, therefore, that her visit had no causative relation with the 
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cases detailed ; at least we are in no way warranted in conclnding^ ; 
to that effect in the face of the facts, which can be satisfactorily 
accounted for in quite a different way. An incubative period of 
forty-three days can scarcely be admitted, viz., from August 8d 
to September 15th, the probable date of Mrs. Enwright's attack. 

No other supposition, finally, seems to be legitimately tenable 
than that the series of cases at Carondelet were purely of local 
origin, although it is not possible to affirm how far the individual 
cases affected each other. We have here a group of ten cases, 
seven of which (Mrs. Enwrighton September 17th, Mrs. Constant 
on September 22d, and Mary Enwrigbt on October 27th), occur- 
red within eight days of each other, viz., from October 14th (Mrs* 
Wilson) to October 22d (Mrs. Pilcher's children.) Twenty-three 
days elapsed between the first two almost immediately consecutive 
cases, and the main group of eight cases all occurring in the third 
week of October. The advancing season arrested the further- 
development and spread of the disease, the thermometer falling 
9.3^ between the 19th and 26th of October, (mean temperature 
for week ending October 19th, 61.6^, and for week ending Octo- 
ber 26th, 62.2% with a still further rapid decline of 10® more of 
mean temperature in the week ending November 2d, viz., to- 
42.2®. Miss Enwright's was the last case, r^ J/i /2/yy^^^yi/f^ir^ 

In Louisville, Ky., after the 27th of Se{Rcmber, and up to the 
19th of October, a ^ries of local cases occurred, fifty or more, or 
which twenty-eight died (Dr. B. O. Brown's Report.) All these 
cases arose within a very limited area, immediately adjoining an 
alley which was excavated to the depth of tw() and a-half to five 
and a-quarter feet. In the language of E. T. Scowden, engineer,, 
in the report cited, '< the soil in the old alley way was more or less 
impregnated with putrescible matter from the absorption of liquid 
refuse and contaminations from decomposed house garbage." j 
This excavation, undertaken to lower and correct the grade of an - 
alley, involved interference with an open privy vault, which en- ; 
croached upon the line of the alley about three feet. In the ! 
body of the alley, also, traces of three old privy vaults appeared 1 
from depressions in the ground. Here we have disturbance of 
the surface soil, and uncovering (at least) of privies in the &oeor 
the searching epidemic influences of 1878, things which are per- 
emptorily forbidden in Southern cities during the summer months.. 

Louisville thus had her limited epidemic in October, from 
whatever causes arising. In Cairo, also, we find a late and lim-; 
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ited opidemio. From notes kindly furnished by Dr. Charles W. 
Dunning, of that city, out of fifty deaths by yellow fever in Cairo 
between August 17th and November 2d, thirty occurred in the 
month of October. 

We shall err on the safest side, viz., the hygienic one, by as- 
suming that this group of cases in Carondelet was of the nature 
of a localized, and fortunately very limited epidemic, produced, as 
in other cities of ' this region of the Mississippi Yalley, under the 
•extraordinary pressure of the meteorological conditions of 1878, 
upon the basis of a bad sanitary condition of the premises involved. 
The evidence of contagion seems to be absent. 

Db. L. S. Bbbeb, who saw several of these cases, afSrms that 
they were undoubtedly yellow fever, and Dr. N. L. Hornsby, in 
an interview with a member of the committee on the 29th of 
May, 1879, after a discussion of the subject, authorizes us to state 
*^ .that the characteristic symptoms of several of these cases were 
in no respect different from those of yellow fever, and that in his 
opinion it is possible that the disease may have been communi* 
cated by the steamer Porter." In these opinions Dr. W. B. Outten, 
also a member of the Carondelet Committee, is willing to con- 
oar, and authorizes us to say further, that upon looking more 
olosely into the history of the cases, their symptoms, and the local- 
ity in which they occurred, than he had been able to do at the 
time the Carondelet report was signed by him, he now (June Ist, 
1879), has no hesitation in affirming that all of these cases were 
undoubtedly yellow fever. He is inclined to think they were 
due to contagion from the steamer Porter, disseminated either 
by the discharged crew or by other persons who had visited her. 
These cases, he further wishes to say, may have taken their ori- 
gin in contagion convoyed by the unchallenged intercourse of 
persons living at Carondelet with Quarantine, some nine miles 
below, such communication, in numerous instances, being posi- 
tively known to have taken place. 

Annexed is a tabulated statement of the foregoing cases : 
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We append the following, as of interest with regard to the 
independent origin of yellow fever, and its relation to what is- 
known as malignant swamp fever in the Southwest. 



X)r. J. T. Harrington, No. 1429 Morgan St., communicates 
some interjBsting facts relative to certain cases of fever, either- 
properly yellow fever or very closely simalating this disease.. 
The Doctor stales that he saw, between the 15th of August and 
15th of SefJt, 1878, in Chickasaw County, Mississippi, six cases, of 
of what his father, an old practitioner, called at the time yellow 
fever. The symptoms were pains in the back and head, nausea 
and great gastric irritability and epigastric tenderness. Two or 
the cases had black vomit and watery, exceedingly offensive black 
discharges per anum. One of the cases vomited bloody matter 
mixed with raucas. The two worst cases were much jaundiced,; 
the conjunctivfiB becoming yery much tinged. The other four 
did not become distinctly yellow. The two worst cases had 
partial suppression of urine. Most if not all the patients bad 
intermittents in June and July. They all recovered under heavy- 
dosing with quinine. Morphine was not administered to any of 
them, chloral and Hoffman's anodyne being used to quiet their- 
nervousness. 

. All these cases occurred in the persons of farmers residing at 
their homes, on three large creeks emptying into the Tombigbee* 
river, within a radius of two and a half miles. The lower part 
of Chickasaw County, where these cases occurred, is very flat and 
swampy, commonly overflowed by rains and the rise in the- 
croeks in the spring. The summer of 1878 was exceedingly hot 
and prolonged. There was no case of yellow fever in the season- 
(1878) or formerly, as far as Dr. Harrington has heard, in 
Houston, the County seat of Chickasaw County. The Mobile and- 
Ohio railroad is the only railroad which pases through the County,, 
in which there are but two railroad stationR, viz., Okalona, a town 
of four or five thousand inhabitants, and Egj^pt, a place where 
there only are some inconsiderable stores. Okalona is twenty 
miles distant from the neighborhood where these cases occurred,, 
and Egypt twelve miles. There is no positive evidence that there 
were any cases of yellow fever either at Okalona or at Egypt,, 
although such has been reported to have been the case. Dr.. 
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Harrington does not think that either of the patients visited the 
railroad stations, although they did visit Houston. The patients, 
had usually very filthy surroundings; living in log houses on 
the ground^ in close proximity to stables and cattle pens. In 
addition to the bad smells that could be perceived after night- 
fall all through the country, Dr. Harrington distinctly observed^ 
while sitting up at night, the smells of putrefaction emanating 
from filthy collections near the abode of the patients. Dr. Har- 
rington is firmly of the opinion that these cases were identical 
in nature with the yellow fever of cities, and his father, who has- 
practiced in Memphis and seen yellow fever there, declares that 
one of the cases was as well marked in every characteristic of' 
yellow fever as any case he ever saw in Memphis. 

At the time these cases were seen, interraittents, and es- 
pecially remittents, were unusually prevalent; indeed, malarial 
fever of remarkable gravity and obstinacy prevailed everywhere 
through Chickasaw County, and in all that part of the State. Dr.. 
Harrington states that his father affirms that the malarial af- 
fections of 1878 in Chickasaw County, were more severe than 
any he had ever seen in that county during a practice of many 
years. 



Dr. W. H. Ford, 2946 Gamble-^t., relates the case of a Mr- 
Turney, at Kirkwood, Mo. 

Tuniey was a young man, some 22 years, of age, clerk on a. 
river steamer. About the 18th of August the boat touched at 
Memphis, where the yellow fever was prevalent at the time, and 
remained at the landing one night. Turney did not go ashore.. 
Next morning the steamer went down the river and ascended 
White river in Arkansas, on one of her regular trips, to Newport.. 
She was there moored in the stream, and Turney lived on board 
of her for two weeks, at the expiration of that time going 
ashore and living in a hoase on the bank or bluff. The water- 
used by him was very bad, but there was nothing like yellow 
fever in the place up to Sept. 17th, when Turney left Newport 
for Kirkwood, Mo., by the Iron M. E. R. On his way up he was- 
seized with a heavy chill followed by high fever. The fever did; 
not remit, and there was no subsequent chill or rigor. Dr. Pordi 
visited him at 6 P. m. on Sept. 19th and found him very sick. 
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The symptoms were constipation, injection and suffusion of 
the eyes, great prostration, temperature of 103^, pulse 100, or a 
little more. There was inappetence, but no nausea or vomiting. 
That night or next morning he bled smartly from the nose. 
Next evening, the symptoms were aggravated and there was a 
general disposition towards congestion of the surface. Quinine 
was given in doses as large as he could take, a drachm within 
twenty-four hours being ordered. The diagnosis was of malig- 
nant swamp fever. The citizens of Kirkwood however were so 
.apprehensive with regard to his case, that he was sent down to 
Quarantine by ambulance, on the night of Sept. 30th. There 
he lingered for about three weeks, having hemorrhages by the 
mouth and bowels, and finally died. Both Turney and his friends 
positively asserted that he had not been in contact with any one 
:sick of yellow fever, and when he arrived in Kirkwood he was 
in possession of a health certificate to that effect. 



The following will be perused with interest : 

Db. S. p. Johnson, 801 Franklin Avenue, states that he has 
seen several epidemics of yellow fever in the United States and 
in Eio Janeiro. The prevailing opinion in Eio Janeiro is that 
yellow fever is not contagious. The doctor saw many cases on 
board the shipping at Bio Janeiro, but all cases so occurring had 
had communication with the city when the disease was prevail- 
ing. A system of quarantine was in force, but was lax and was 
easily evaded. Back of the city, the land rises towards the hills, 

. some two thousand feet high. At Laryngaris, 1,200 feet above 
the sea, and five miles from Eio Janeiro, and also at Petropolis, 
some 2,000 feet in elevation, across the bay, and forty miles 
from the city, the residents never contract yellow fever, except 
after a visit to the city. On the contrary, business men and resi- 
dents of the city, who have taken the disease there, die when 
they leave the sea level and ascend to these heights. Cases of 
fever developed on the hills, in the persons of such individuals, 

invariably fail to extend among the residents of the hill country, 
who evince no fear whatever of the disease, nursing and visiting 
its subjects without any apprehension whatever, being well aware 

•of their immunity. The Doctor states as his opinion, that the 
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immunity is entirely due to a lack of receptivity among the in- 
habitants of the highlands, where he has never known of a case 
of bilious fever, where the nights are always windy, and so cool 
even in midsummer, that it is necessary to cover with a 
blanket. 

There is no sewerage in the city of Eio Janeiro, although from 
the inclination of the streets, the drainage is good ; the streets 
also jgire well paved. Yellow fever is generally limited to the 
lower classes of the population. 

Back of the city, the bay leads into a series of ponds where 
the slaughter-houfii^s are situated. There is no provision made 
for the drainage of privies, which are pits sunk in the ground, 
as in Charleston and New Orleans. Near the mouth of a creek 
(Catette) which opens into the bay, he noticed a great accumula- 
tion of filth, which emitted a horrible stench. This material had 
been washed from the area, extending between the city proper 
and its suburb, Bota-Foga. Very little fever prevails in Bota- 
Poga, even when the disease is epidemic in the city. Bota-Foga 
is elegantly built up, and kept in unusually good hygienic con- 
dition, being for the most part a collection of suburban residences 
of the better classes, who live or do business in Bio Janeiro. 
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SECTION V. 



CLASSIFICATION AND SUMMARY OF ALL CASES OF TELLOW FEVER 
OCCURRING IN ST. LOUIS AND ITS VICINITY, IN 1878. 



Cases of Yellow Fever treated in the city of St. Louis, in persons coining 
A*om points where the disease was prevalent 

Cases of Yellow Fever treated at Qaarantine. Arom all sources 

Cases of Yellow Fever arising by contagion in St. Louis and suburbs, not 
treated at Quarantine. 

Cases of Yellow Fever arising by contagion in St. Louis and suburbs, 
treated at Quarantine 

Cases of Yellow Fever, or closely simulating that disease — where conta- 
gion could not be demonstrated— occcuring in St. Louis and suburbs, 
not treated at Quarantine 

Cases of Yellow Fever, or closely simulating that disease — where conta- 
gion could not be demonstrated — occurring in St. Louis and suburbs, 
treated at Quarantine. 

Cases of Yellow Fever treated in St. Louis, its suburbs, and at Quaran- 
tine, in the year 1878 

Cases of Yellow Fever treated in St.. Louis, etc., and at Quarantine, in 
persons from cities where the disease prevailed (exotic cases) 

Cases of Yellow Fever arising in St. Louis and suburbs, in residents, 

or persons who had not been to the South (indigenous cases) 
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The number of deaths by yellow fever, imported and of do- 
mestic origin, occurring properly in the city of St. Louis and 
its suburbs, was thirty-three ; of these, fourteen were indigenous 
cases, and nineteen from abroad. Thirty-eight deaths are also 
recorded at Quarantine, making a grand total of seventy-one 
deaths by yellow fever of domestic and extraneous origin con- 
jointly. 

The number of deaths by yellow fever of domestic origiriy was 
twenty-three out of thirty-one cases ; of which, nine deaths oc- 
curred at Quarantine, the patients having been removed thither, 
and fourteen in St. Louis and its suburbs. 
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CONCLUSIONS. 

The general conclusions reached by the committee, are as 
follows : 

Ist. Yellow fever may be acquired in St. LquIs, by contact 
with persons sick with that disease, and with the apparel of 
persons who have been in contact with the sick } by entrance 
into the holds or apartments of steamers, or by communication 
with their cargoes. 

2d. Yellow fever, or at least an equally fatal disease in no 
way distinguishable from yellow fever, and like it, contagious^ 
(Miss Enwrightfrom the person of her mother,) may be generated 
in loco by bad sanitary conditions in this city and its suburbs. 

3d. The population of St. Louis does not acquire the capacity 
of receiving yellow fever, until late in the season, viz., the end 
of September and month of October, in the great majority of 
cases. 

4th. Individuals weakened by disease, and especially the sub- 
jects of malarial fever, evince the greatest readiness to acquire 
yellow fever by contagion. 

5th. A sort of hybrid fever, characterized by intense and 
often repeated rigors, analogous to break-bone fever, (Dengue) 
may be acquired in St. Louis by contact with places or things 
which have been in relation with persons sick of yellow fever. 

6th. For the prevention of yellow fever in St. Louis, the most 
rigid Quarantine possible should be established, with reference 
to cities in which yellow fever may appear, to be maintained 
until the month of November, or a permanent decline of the 
weekly mean temperature to 40®. 

7th. Subjects of yellow fever at Quarantine, should be segre- 
gated there, and served by a special corps of attendants, who 
should not come in contact with any other patients. 
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8th. Ko distorbance of the soil, or rectification of drainage, 
should ever be practiced in the presence of yellow fever. 

9th. The subjects of yellow fever should, if practicable, be 
promptly removed from the city and taken to Quarantine. 

10th. All sanitary measures relating to the abatement of 
nuisances capable of causing disease, should be instituted and 
completed before the month of July. 

11th. The cardinal property of yellow fever, so far as St. 

Louis is capable of being invaded by the disease, which has now 

been unfortunately proved, though on a very limited scale, is its 

indisputable contagiousness; but inasmuch as an acceptance of 

this contagion implies a certain receptivity previously wrought 

by meteorological influences in conjunction with the effluvia of 

putre&ction, still greater attention than ever should be paid to 

matters of drainage and general sanitation. Such action will 

constitute a safeguard to the public health, we are assured, more 

reliable than even a rigid quarantine, while in numberless other 

ways, it will conduce to the welfare of our city. All of which 

is respectfully submitted. 

W. HuTsoN Ford, M. D. 

F. J. LuTz, M. D. 
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Hall of the St. Louis Medical Society, 
Polytechnic Building, 
June lat, 1879. 

The Report of the Committee having been presented to the Society^ 
on motion of Dr. Thos. F. Rumbold it was accepted, and after some 
remarks by members, on motion of Dr. Thos. Kennard it was adopted by 
an unanimous vote, and referred to the Committee on Publication. 

At a meeting held on the previous Saturday, May 31st, 1879, Dr. W. 
Hutson Ford was invited to prepare for publication a supplementary re- 
port on the meteorological conditions and etiology of sunstroke, malarial 
fever, cholera sporadica, and yellow fever, based on an analysis of the 
meteorolofirical records of Saint Louis and ten other cities of the United 

States, which is hereto appended. 

W. E. FJBCHEL, Sec'y. 
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A BEPORT 
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meteorological conditions and etiology of sunstroke, cholera, 
sporadica, malarial diseases and yellow fever. 

BT W. HUTBON FORD, X. D. 
PART I. 

The material at my command for the ohjects indicated above 
are as follows : 

1st. Full abstracts of the meteorology of the City of St. Louis 
for the eighteen or nineteen weeks elapsing between the last 
week in June and the second week in November for each of the 
years 1874, 1876, 1876, 1877 and 1878. The figures are the 
weekly means and totals, and have been calculated from the- 
books of the Signal Office in this city by permission from the- 
Chief Signal Officer at Washington, and with the assistance of 
Sergt. Weber, in charge of the office in St. Louis. These figures 
comprise the sum of the clear and the fair days, the barometrical 
heights, the mean temperature, the mean temperature of evap- 
oration or wetbulb temperature, the mean daily movement or 
wind, the rainfall, and the number of thunder-storms, and 
have been all calculated by myself, excepting the temper- 
ature, atmospheric pressure and rainfall for the years 1874, 1876^. 
1876 and 1877, with unusual precautions against error, and have 
been carefully revised. . 

As a record of atmospheric humidity the temperature of evap- 
oration has been chosen instead of the dew point or the relative 
humidity, for the following reasons : Any other expression of 
the humidity is a calculated figure^ because the direct determina- 
tion of the dew point by any reliable form of hygrometer is a 
delicate and somewhat tedious operation, not adapted to the use- 
of Governmental or municipal offices of observation. The instru- 
ment employed in the Signal Service and almost universally in 
municipal offices of registration, is the pair of coupled thermom- 
eters, one of whose bulbs is constantly wetted with water by 
capillary attraction, known as the wet and dry bulb apparatus^. 
An observation with this instrument consists in simply reading 
the two thermometers. From this double reading, by appropri- 
ate calculation, or from tables, especially the standard ones of 
Glaisher, the figures expressing the conditions of atmospheric 
humidity are readily obtained, such as the weight of vapor in a. 
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cubic foot of air, the relative hamidity, the drying power, or the 
4ew point. In an epidemiological point of view, absolate, and 
not relative figures, expressing the humidity, are desirable, and 
the expression should be one of temperature, either the dew pointy 
or the direct reading of the wet bulb. The dew point itself re- 
lates to the temperature of evaporation, and as I have said, is in 
practice a calculated figure, while the indication of the wet bulb 
thermometer is a direct observation. This wet bulb temperature 
or temperature of evaporation, moreover, is so analogous to the 
temperature of moist surfaces of the earth or things upon it, and 
of the human body, which is wetted by its own secretions (per- 
spiration) when the thermometer ranges high, or when the body 
is heated under exertion, that it becomes plainly the hygromet- 
rical indication which ought to be studied in connection with heat 
^nd moisture as afifecting the earth's surface and the human 
body. It is, therefore, altogether preferable in epidemiological 
researches to the dew point temperature, and although in former 
examinations like the present one, I have, in common with others, 
-employed that figure, I shall not do so on the present occasion. 
Were the reasons already given not sufficient, it may be added 
that as the relative humidity expresses the per cent of moisture 
in a given volume or weight of air at the temperature noted, ite 
^figures may bo high when the temperature is very low, or con- 
v^ersely; and its records do not, therefore, necessarily move in 
parallelism with the mean temperature, as is the case for both the 
dew point and wet bulb indication, and they cannot, consequently, 
be used for comparison with the temperature. I have, therefore, 
selected this figure, viz., the wet bulb indication, because it ex- 
presses the atmospheric humidity in a manner more exactly ap- 
propriate to the physiological necessities of an inquiiy like the 
present one, than any other. As this has not been hitherto done, 
to my knowledge, the movements of this figure will be found 
worthy of especial attention. 

2d. Full data of the weekly mortality in the City of St. Louis 
by cholera (" sporadica " and " cholera morbus "), malarial diseases, 
yellow fever and sunstroke, for the same four months of the warm 
reason for which I have obtained the meteorological data for each 
of the past five years. These figures have been drawn by me in 
person from the books of the Health Office. 

3d. The complete meteorology of ten additional cities, viz., 
Xouisville, Cairo, Memphis. Vicksburg, New Orleans, Galveston, 



Etiology of Sunstroke, etc. lit 

Mobile, Charleston, Norfolk and Philadelphia, for the same peri- 
ods of time for which the figures have been abstracted from the 
books of the Signal Office at St. Louis, viz., for each of the eight- 
een or nineteen weeks elapsing between the last week in June 
and the second week in November of each of the years 1874,. 
1875, 1876, 1877 and 1878. These data have been very kindly 
furnished, on application, by the Signal Office in Washington^ 
D. C, and embrace all the years recorded under the system of 
that office in all the cities named. As they wfere received, the 
bygrometrical figures were expressed in terms of "relative hu- 
midity," as is the custom of the United States Signal Service;. 
these figures I have translated, by appropriate calculation, with 
the aid of Glaisher's tables, for reasons already given, into terms 
of the wet bulb temperature. 

4th. Two charts of the meteorology of St. Louis in reference 
to sunstroke, kindly prepared and presented by Sergt. J. Bt» 
Weber, showing the movement of the daily meteorological rec- 
ords for the month of July, 1878, and of the same month in 1874,. 
to which I have added the necrology of sunstroke for the same 
period, as drawn by myself from the records of the Health Office* 

5th. Special information obtained by correspondence with the 
Health Offices of the cities mentioned, and with private individ- 
uals, and a variety of printed publications of Health Boards, and 
of the National Board of Experts. 

6th. The annual reports of the Chief Signal Officer, from 1874 
to 1878. 

The accumulation of this material, not by any means, or 
even approximately, as complete as it should be for a thorough 
Examination of the subjects proposed, has necessarily consumed 
much time, and the laborious computation, for the determination 
of monthly and seasonal means, not contained in the annnal re- 
ports of the Signal Officer, has occupied every moment I could 
spare during several months past. Much important matter which 
I had hoped to receive has not come to hand as yet, but so much 
time has passed that I am compelled to submit the following 
pages as they are, and in a far less complete condition and pro- 
bative form than I would otherwise like to have done, especially,. 
as regards an examination of the calmness of the nights, with ref- 
erence to sunstroke and yellow fever. The meteorological figures 
required for this purpose have been applied for at Washington, but 
have not yet been received. I am not, therefore, able to present 
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them at this time, while I am confident they will he found to he 
most intimately associated with the etiology of sunstroke, and 
^ith the origin and extension of yellow fever. The fact itself of 
the relation of the calmness of the nights to yellow fever, I de- 
termined for Charleston, S. C, long ago, by a comparison of the 
Indications of the minimum thermometrical record of the night 
with the dew point at each following sunrise ; these figures 1 shall 
.present in the second part of this report. The data in pos- 
session of the Signal Office, however, are direct, as they consist 
in an exact record of the number of miles traveled by the wind, 
and therefore portray all gradations of windiness from absolute 
calmness, upwards. 

I now present the meteorological data and necrology of 
i.he City of St. Louis for each of the past five years, viz., 
1874, 1876, 1876, 1877 and 1878. These years are all that 
have heen recorded in the Signal Office, and are consequently 
.all that are attainable for strict comparison with each other. 
Private records of meteorology have been made for many years 
previous to 1874, but are not comparable in their items with 
those of the Signal Office, as the observations have been taken at 
various points and by different methods, while indeed, in some 
important items these records are wholly defective. The five years 
considered for St. Louis, moreover, are the same as those for 
which the data have been furnished from Washington for ten 
xOther cities, and they are, therefore, strictly comparable with 
these last. 

We also present with them a table of means and totals for 
-each of the years, in which the weekly data have been reduced 
to those of the months for July, August, September and October, 
■^11 of which again have been finally consolidated in a table o'f 
means of all the five years. 

While collecting the necrological statistics I thought it might 
prove useful to determine the number of deaths by all diseases 
dependent upon heat, humidity and malarial influences, and have 
accordingly presented the weekly figures for sunstroke, malarial 
diseases generally, for yellow fever and for cholera. During 
the past five years in St. Louis, all deaths by cholera are found 
recorded as deaths by "cholera morbus'' or "cholera sporad- 
ica '" these fatal cases of " cholera morbus " have seemed to me 
to be worthy of consideration in an epidemiological point of 
■view. 




J 


jMit 

m 

N|Nn 




i 

1 




•IhI- " 


J 
1 ^ 
If 

rii 

- '! 

a 
1 

■1 
S 1 

S 5 

as 

? II 


1 ,: : „ 


J3Si|, 5 




•sg=5r = 




Jiirf" "= 




■|?S35- S 




tiSs" - 








■2tA' ^ 


-: : S 






•iii- = 


...^ 


•iisi" » 


: : r 5 


.j|as|. - 




•sEssi- - . 


; : : 5 


•ii«i-i 


: : : E 


■^^ » 


=^ 





1" 1 

1 

L 

Hi 

S s 

it 
1 




2 : : : 


S 8 -psi5- 


-::: 


i = "|i3iS- 


-::: 


• -gsBp- 


3 : : ; 


s -piis- 


-::: 


3 ' iKii- 


S : : ; 




3 : : : 


- .|*=.^ 


• :: : 


. iS«^ 


S : :" 


, . iffiS. 


-:;- 


i = iMi*. 




- -fm- 


-,:- 


. ^fiZ. 


"::- 


. iHp. 


-::- 


1 = -psii- 


"- 


^ J.«!i- 


1 

r; 




1 i : 
III 



« 
o 

P- 

C 

P 

p. 

(D 

B 

o 

cr 

9 

P' 



P p'2.« 

O A (D CD 

eg® 5* 

o « -, * 

P o <» a* 



SB 

I 

c 

M 

P 
Pu 

O 






») 



CD 



kit 

S <D OB ^ 

p<go o &< 

po-Sl 

o "^ 5 * 
«to * © 



£ 



^ 



4 



o 
p< 

<* 

so 

OB 

o 



-o 

<D 



oggB 



SB 

GD 

•d 
o 

sS 






p - ® 

■ ^ • 



CD 



5? 



o o •>•>•> 
• S3" •* •• ** 

o ^ 

sage's 
3 trS- p 



3«B 



o 

p 



9 



® o 

P o 

2 8* 

3^ 

(0 Se 
JS'P 

HJ Pi 

a 



kO- • 00 



^ 



^^g 



V-'-J© W 
CO • — • • 



OD 



0> 



^co- 



ot 



©»^Q0^ 

o 



CO 



Sh-S 



©l-i~JQD® 



S 



Ol* 00 



«j. ©©1^ 

0» lO 



ss 



a 



00 



©»-'o4Q0^ 
»j5. 00 fcO©- I 
fcOep-v|. • go 

K) CO 



Cd 



l-i. MODOS 
•"J ta-i I 



rf^GO 



©Hjqs^iS 



1:9 IK 



• V so ^ ® • en 
00 1^ 



1^ 



K->«D 



©t-'OS'^S 
• oc o« IK ■ »— 
Ol ^ . . en v< 






to 



a 

00 

H 



OiOi 



08 
© l-i 0> —I © 

©. ©iKH-' 



H-OS 



CO 



fcO 

» © S ."^ r~ ^ oi 

00 -J 



en 



to- H-0» 


00 A 


to 

1— • 


1 


• 

• • • M 


6 
30.098 
64.4 
57.5 
244.5 
0.89 

1 


g 




. . . M 

• • • h- 


5 

29.991 

67.9 

61.7 

244. 8 
0.56 

• 


o< 




• • • <^ 


5 
30.028 
63.6 
56.0 
210.2 
0.16 

1 


to 


O 


« 
... 

• • • 00 


6 
29.949 
61.6 
53.4 
360.5 
0.81 




• 


* 

• • • 

• • • CO 


5 
30.052 
52.2 
46.3 
276.8 
1.76 


g 





09 

©MiKM 
© Ul© to© 
* • • • • ^.a 

•©OllKbOg"^ 



to 



lz5 
o 



9 
9 



CD 

_ ** 

►a p 

a o 

(-1 

25 B 

00 9 



p 

o 

00 

rt- 

a 

5 

o 
bd 

80 
_^ 

& 

O 
<1 
(D 
09 
9 
SO 



H 
O 

a ^ 



9 



9 

o 
a 



o 

p 

OK? 



so 



9 



B 

Cu 

o " 



o« 



05 



g 



Beport of Dr. W. Hutson Ford on the 



Let 08 in the firat place examine the relations of su 
St Louie to the meteorological ('onditions. 

Ill the jear 1S74 there were 29 deaths by sunstroke. 
In the year 1876 there were i deaths by sunstroke. 
In the year 1876 there were 2 deaths by sunstroke. 
In the year 1877 there was 1 death by sunstroke. 
In the year 1878 there were 148 deaths by suDstroke 

I shall consider odI; the first and last year of the 8( 
being the only years in which this affection assumed t 
tions of what, for many reasons, might well be termi 
demic. 

In 1874, the deaths by sunstroke, were as follows, in 



July. ! 




AUOUST. 


4th. 


11th. 


18th. 


25th. 1 


'•'■ i 


8th. I IStta. 


1. 


6. 


1. 


7. 1 


0. 1 9. 


In 1878, they occurred as shov 


™ below, in .b.w» 


July. 


Ac. 




20th. 1 


27tl>. 








109. 1 


5. 







No deaths by sunstroke occurred in these two 
any other time. In abstracting these records, only 
sanstroke, insolation, coup de soloil, exhaustion and 
from heat, have been considered as sunstroke. IBntrie 
the nature of the case was not distinctly stated, kaV' 
counted. 
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RELATION OP SUNSTROKE TO TEMPERATURE IN ST. LOUIS. 

A. — 2'^he year 1878 in St. Louis, 

The following table shows the temperature of the four weeks 
of July and the first week in August in St. Louis, for all the re- 
corded years : 



Years. 


July, 
let week. 


July. 
2d week. 


July. 
3d week. 


July. 
4th week. 


August. 
Ist week. 


1878. 
1877. 
1876. 
1875. 
1874. 


75.3 
81.3 
. 75.9 
75.8 
82.3 


85.9 
78.0 
80.6 
78.6 
829 


88.9 
73.7 
80.8 
81.4 
79.9 


79.0 
77.5 
83.7 
75 5 

as. 6 


80.8 
79.0 
77.0 
72.0 
77.3 


Means 


78.5 


81.2 


80.9 


79.9 77.2 



From this table it is seen, that in the first week in July, 1878, 
the temperature was below its average — there were no deaths by 
sunstroke, in the second week, the temperature suddenly rose 
more than ten degrees, to a point ^.7° above the proper mean of 
that week, and there were 33 deaths by sunstroke. In the third 
week the temperature rose three degrees higher, as the mean of 
the week (maximum of July 17th, 98.6), to a point eight degrees 
above its mean, with a sunstroke mortality of 109. In the 
fourth week the temperature suddenly fell 9.9 degrees, to a point 
,9 of a degree below its average for that week, and the mortality- 
likewise declined to 5, while in the last week of the epidemic, 
that ending August 3d, the temperature again rose 1.8®, to a 
point 3.6° above the common mean of that week, and there was 
but one death — the last of the season. 

The temperature of the week ending July 6th, 1878, 76.3°, 
was below its mean ; that for the ensuing week, ending July- 
13th, was the hottest in five years, except that for the following 
week, ending July 20th. The only other week on record (in 
the Signal office) in St. Louis in. which the temperature ap- 
proached that of these two weeks, was the week ending August 
16th, 1874, when the temperature reached 83.8°, with the maxi- 
mum mortality by sunstroke of that season. 

The progress of the sunstroke epidemic may therefore be 
stated as follows : While the temperature was at or below its 
average, there were no cases of sunstroke ; when the tempera- 
ture rose suddenly to an unprecedented figure, the epidemic 
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began; when the temperature rose still higher, the mortality- 
reached its fearful maximum; and upon the sudden declension 
of the temperature to a point below the average, the epidemic 
also suddenly declined, and notwithstanding a rise of tempera- 
ture again somewhat above its mean, became wholly extinct. 
The parallelism of the mortality with the movements of the tem- 
perature while this was abnormally high, is absolute, and indis- 
putably shows the dependence of sunstroke upon atmospheric 
heat, as one of its prime causes. 

In the following table the same weeks of 1878 are compared 
for the eleven cities : 





Week ending 
July 6. 


Week ending 
July 13. 


Week ending 
July 20. 


Week ending Week ending 
July 27. 1 Augu.<jt3. 


St. Louis 

Lonisville 

<Jairo 


75.3 

78.7 
77.1 
77.8 
78.9 
81.0 
82.4 
81.7 
80.8 
79.7 
79.6 


a'5.9 
83.1 
83.9 
84.4 
82.4 
84.2 
84.5 
82.6 
83.6 
84.3 
76.4 


88.9 
86.5 
89.1 
89.0 
86.1 
Si.9 
86.1 
86 5 
82 2 
83.1 
79.6 


79.0 
77.9 
80.4 
82.5 

a'>.7 
a5.5 
a). 5 

86.3 
83 5 

80.3 


80.8 
81.8 
82.9 


Memphis 

Vicksburjp 

New Orleans 

Galveston 

Mobile 

Charleston . 
Norfolk 


at.i 

82.4 
84.8 
a'>.5 
84.7 
85 3 
82.2 


Philadelphia.... 


76.5 


74.3 



By inspection of these figures, we perceive that the rise of 
temperature from the first to the second week was greater in 
St. Louis, by far, than in any of the other ten cities, thus : 



St. Lonirf . . . 
Louisville .. . 

Cairo 

Memphis 

Vicksburg. . 
New Orleans 
Galveston . . . 

Mobile 

Charleston . . 

Norfolk 

Philadelphia 



Difference of Tempera- 
ture between 1st and 
2d weeks of July, 1878. 




Difference of Tempera- 
ture between 1st and 
3d weeks in July, 1878. 

+13.6 

+7.8 
+12.0 
+11.2 

+7.2 

+3.9 

+3.7 

+4.8 

+1 4 

+3 4 
0.0 



By examination of the records, I also find that this rise of 
temperature is absolutely without parallel for any of the fifty-five 
seasons of which I have the figures. Thus, the greatest rise of 
temperature between any two consecutive weeks in all these 
fifty-five summers (viz. : 5 summers for each of 11 cities), is as 
follows : 

Between the 1st and 2d week of July, 1878, in Memphis, a. 
rise of 6.6® of weekly mean temperature, viz., 77.8° to 84.4°. 
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Between the Ist and 2d week of July, 1878, in Cairo, a rise of 
6.8°, viz., from 77.1° to 83.9°. 

Between the 4th week in July, 1877, and the Ist week in 
August, 1877, in Vicksburg, a rise of 7.2°, viz., 77.6° to 84.8°. ' 

Between the 2d and 3d week of August, 1874, in St. Louis, a 
rise of 7.2°, viz., from 76.6° to 83.8°. 

These are the most considerable of the per saltum movements 
of the weekly mean temperature to be found. That of the year 
1874, in St. Louis, just noted, coincided, as will be shown further 
on, with the maximum of deaths by sunstroke for that year, in 
St. Louis. 

The mortuary annotation for the rise in 1877, in Yicksburg, 
although applied for, has not been communicated, and so also for 
Memphis and Cairo, much to my regret. 

It will be seen from the figures that in the year 1878, a very 
rapid rise of temperature occurred in the first three weeks of 
July, beginning in New Orleans. This was not expressed in 
Galveston, Charleston, Norfolk, or Philadelphia. This increase 
of temperature attained its maximum more suddenly and by a 
greater range of increment in St. Louis, than in any of the 
eleven cities, viz., from 76.3° for the 1st week in July, through 
an increment of 10.6°, to 85.9° for the second week, or through 
an increment of 13.6° to 88.9° for the 3d week of July, 1878. 
The point of departure in St. Louis, viz., 76»3° (1st week of July), 
-was 3.2° lower than the average for that week, while as we have 
shown, the temperature of the second week was 4.7° higher 
than its proper mean, and that of the third week 8 degrees 
above its mean. 

Hence, we conclude that the suddenness of the rise of tem- 
perature in St. Louis in July, 1878, from an unusually low grade 
to an unprecedented high one in the second and third weeks of 
that month, was a primary factor in the production of sunstroke. 
It will also be noticed that the temperature in the 2d week in 
July was higher by 1.4° than in any of the eleven cities, and, 
probably,' any city of the United States, while that for the 3d 
week of July yielded only to that of Memphis by 0.1°, and of 
Cairo by 0.2°. Let us now examine the humidity for the same 
weeks of 1878 in St. Louis. 

The following table shows the wet bulb temperature or hu- 
midity of the four weeks of July and the first week of August in 
St. Louis, for all the recorded years : 
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' 


In 


LY. 

3d week. 


j 4th week. 

68.0 
70.1 
74.7 
! 70.2 
73.3 


>— AlTGI'ST ^ 


Ykars. 


1st week . 

70.2 
74.5 
70.7 
70.5 
69.9 


2d week. 


1st week. 


1878. 
1877. 
1876. 
187 . 
1874. 


76.7 
67.0 
73.2 
72.3 
71.5 


77.0 
65.5 
75 
74.6 
69.3 


72.6 
69.8 
66 6 
72 6 
65.6 


Means 


71.2 


72.1 


72.3 


71.3 

1 

1 


69 4 



From this table we see, by the means, that the humidity nor- 
mally progresses from the first to the third week in July, attain- 
ing its maximum in this week. We also perceive that, as in the 
case of the temperature, the humidity for the first week in' July 
was below its mean (one degree), and that it suddenly rose by an 
increment of 6.6°, to a point 4.6° above its proper average in the - 
second week ; thence, in the third week, by an increment of 0.3° 
more, to 77.0°, a figure no less than 4.7° above its proper mean, 
while from the third to the fourth week, the humidity declined 
more suddenly even than it had risen, through a decrement of 
nine degrees, to a point lower than the proper mean of the week 
by 3.3°, rising from this figure through 4.6° to a point 3.2° above 
the mean of the first week of August. In all these movements 
the same' strict parallelism with the mortuary records of deaths 
by sunstroke, noted for the temperature, is observable. 

It will also be perceived that, in the second and third weeks 
of July, 1878, the absolute maxima for these weeks, of all the 
recorded years, were reached in St. Louis. By examination of 
the figures it will be moreover seen that these weeks were the 
moi^t humid that have occurred in St. Louis for five years, no 
other weeks, even in 1874, approaching them in this respect. 

In the following table of humidities these first five weeks of 
the season of 1878 are compared for the eleven cities. 



Week ending. Week ending! Weekending Weekending Weekending 



St. Louis 

Lonisviile 

Cairo 

Memphis 

A'^icksbiirjr 

New Orleans. 

Galveston 

Mobile 

Charleston . . . 
Norfolk..^... 
Philadel^ia 



July 6. 



70.2 
71.8 
72 .S 
<IS.2 
74.6 
7f>.'^ 
76.2 
77.-- 
74.4 
73.3 
70.7 



July 13. 



76.7 
74.7 
78.0 
76.9 
76.6 
77.0 
78.4 
76.1 
76.7 
75.1 
69.8 



July 20. 



77.0 
75.6 
8'».4 
79.2 
77.8 
76.5 
78.6 
77.7 
77.1 
74.5 
71.4 



July 27. 


August 3. 


68.0 


7-2.6 


65.5 


71.6 


71.4 


76.4 


73.5 


76.8 


77.1 


78.0 


78.2 


78.2 


7 .9 


80.0 


79.2 


79.3 


76 6 


79.3 


70 3 


76.2 


64.8 


67.5 
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We do not find, by this table, that the humidity in' the second 
and third weeks of July were the absolute maxima, or nearly 
so, compared with the eleven cities, as was the case for the tem- 
perature, in St. Louis. But a due estimate of the degree of this 
humrdity may be formed from the following table, which shows 
the relation of the humidity in 1878, in St. Louis, to its own 
common average, and to that for all the Southern cities whose 
records are at hand, expressed in means of all the recorded 
years : 





Ist week in 2d week in 


3d week in 4th week in 


Ist week Id 


MeaiiK of 




July. 
73.7 


July. 


July. 


July. 


August. 
73.8 


Id&.fdw'k 


Memphis 


74.3 


<4 1 


74.5 


74.5 


Vicksbure 


75.1 


75.1 ! 74. » 


75.2 


75.4 


75 


Mobile 


76.1 


75.7 75.8 


75.6 


77 2 


7.">.7 


New Orleans. . 


7.5.2 


75.6 1 75.3 


74.7 


7/. 2 


75.5 


Galveston 


7V0 
7H?5 


7. .5 ' 76.6 


77.0 


78.2 


77.0 


Charleston 


75.7 1 7 .1 


76 8 


75.9 


76.4 


Norfolk 


73.8 


73.0 74.5 


74.3 


72.3 


73.7 


St. Louis 


71.2 


73.1 


72.3 


71.3 


69.4 


72.2 


St.Louis in 1878 


70.2 


76.7 77.0 


68.0 


72.6 


76.8 



It will be observed that, while the humidity of the first week 
of July, 1878, was below its mean in St. Louis, that for the sec- 
ond week of the season was greater than the average of that of 
any of the Southern cities of the United States, except the insu- 
lar city of Galveston, which, we shall subsequently find, to be 
one of the most humid cities of the Union, falling short of this 
by 0.8 of a degree only. In the third week of July, the humidity 
of ,St. Louis, in 1878, was 77.0°, also greater than the common 
average for the same week of any but one of the Southern cities, 
including Galveston, and falling below that of the city of Charles- 
ton alone by 0.1 of a degree only. Charleston is an extremely 
humid city, being built very much like Galveston, upon a strip 
of land lying between two arms of the sea. 

A still closer estimate is attainable by inspection of the means 
for the two weeks (second and third, of July week for all the years) 
conjointly, which will be found in the foregoing table. The hu- 
midity for this period of 14 days in St. Louis was 76.8°, greater 
by 0.4 of a degree even than that of Charleston, and less than 
that of Galveston, alone, which it failed to reach by only 0.2 of 
a degree. 

The humidity of these two weeks, moreover, was 4.6° above 
the proper mean for St. Louis, and may be expressed in the 
statement that during those disastrous two weeks, in addition to the 
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highest temperature in the United States, the humidity proper to a 
semi-tropical city surrounded by water, and fanned by the warm 
and vapor-laden winds of the Gulf of Mexico, had been trans- 
ferred from its appropriate territory, and precipitated upon the 
population of this city. 

Let us now examine into the suddenness of the rise of the 
humidity in the early part of July, 1878, in St. Louis, as com- 
pared with previous years in the same city, and with the 
same year (1878) in the eleven cities. By inspection of 
the table on page 121, it is seen that the rise of 6.6° of humidity 
between the first and second week of the season was nowhere 
paralleled in any of the five years ; and the same may be still 
more strongly stated for the difference between the first and third 
weeks, amounting to 6.8°. J^o increment greater than 6°, be- 
tween any two consecutive weeks, has occurred in St. Louis in five 
years, and this but once, viz., between the weeks ending August 
25-and September 1, 1877. In examining the fifty-five recorded 
seasons, I find, in the months of July and August, the following 
instances of sudden increase of humidity : 

Ist. Prom the third to the fourth week of July, 1877, in Louis- 
ville, a rise of 7.0°, viz., from 66.7° to 73.7*, the range of both 
figures being much below that of the weeks in question in St. 
Louis. The coincident change of temperature was from 74.1° to 
79.7°. 

2d. From the second to the third week in August, 1874, in 
Cairo, a rise of 7.1°, viz., from 69.1° to 76.2°, the coincident 
change of temperature being from 77.6° to 83.7°. 

3d. From the second to the third week in July, 1876, in Cairo, 
a rise of 8.1°, viz., from 66.9° to 75.0°, the associated temperature 
being 72.9° and 80.5°. 

4th. From the second to the third week in August, 1874, in 
Memphis, a rise of 6.5°, viz., from 69.8° to 76.3°, the coincident 
range of temperature being from 83.1° to 88.3°. 

5th. From the fourth week in July to the first week in August, 
1874, in Mobile, a rise of 10.7°, viz., from 65.4° to 76.1°, the asso- 
ciated rise of temperature being from 71.7° to 84.0°. 

6th. From the fifth week in August to the first week in Sep- 
tember, 1874, in Norfolk, a rise of 6.5°, viz., from 61.4° to 67.9°, 
the range of both figures being low, and associated with low 
temperature, with a rise, however, from 67.8° to 70.4°. 
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7th. From the fifth week in July to the first week in August, 
1876, in Philadelphia, a rise of 6.5°, viz., from 69.8** to 66.3*", the 
associated temperatures being 71.2° and 69.9°, a declension of 

1.3°. 

These are the only instances of a rise of humidity of 6.6° or 
more than this, between any two consecutive weeks, to be found 
in the records. As there are 9 transitions from week to week 
in each year, five years for each city, and eleven cities, it is seen 
that, in about 496 transitions, we find but eight instances of such 
a rise, viz., about 1.6 per cent of the first ten weeks of all the 
seasons. In St. Louis the sudden risp was associated with a rise 
in temperature of 10.6°, viz., from 76.3° to 86.9°. In no other 
instance but one, viz., in Memphis, in 1874, was such a tempera- 
ture approached, and this occurred late in the season, after the 
temperature had already stood high in July, the figures being 
82.8° for first week, 81.4° for second week, 81.3° for third week, 
87.1° for fourth week, and 80.9 for first week in August. Nor 
was there any associated saltation of the temperature for these 
two weeks approaching that which we find in St. Louis. Thus in 
Memphis it was 5.2°, while in St. Louis the rise of temperature 
(weekly mean, be it recollected), was 10.6°. 

From the foregoing considerations, we perceive, 1st, that the 
rise of the humidity accompanying the development of the epi- 
demic of sunstroke in St. Louis, in July, 1878, was a very rare^ 
meteorological phenomenon, viz., occurring only in 1.6 per cent' 
of the weekly transitions ; 2d, that the rise of humidity was par- 
alleled in only seven instances, with none of which was any 
remarkable saltation of temperature associated, except in tha 
case of Memphis. 

JBelow I present a table showing the increments and decre- 
ments of temperature for the first four weeks of the season of 
1878^ and for the eleven cities : 





1st 




week 


St. Louis 


70.2 


l^ouisville 


71.8 


Cairo 


72.8 
73.2 


Memphis 


Vicksburg 


74.6 


New Orleans . 


7ft.. 5 


Galveston....'. 


77.2 


Mobile 


76.4 


Charleston 


74.4 


Norfolk 


78.3 


Philadelphia . 


70.7 



Dir. bef. Iflt 


2fl 


and 2d weeks. 


week 


-f6.5 


76.7 


--2.9 


74.7 


--5A 


78.0 


--3.7 


76.9 


--2.0 


76.6 


--1.5 


77.0 


--1.2 


78.4 


—0.3 


76.1 


-t-2.3 


76.7 


+1.8 


75.1 


—0.9 


69.8 



Dlf. bet. 1st 


3d 


and 3d weeks; 


week 


-f-6.8 


77.0 


4-3.8 


75.6 


4-7 6 


80.4 


-1-6.0 


79.2 


+3.2 


77.8 


+1.0 


76.5 


+1.4 


78.6 


+1.3 


77.7 


+2.7 


77.1 


+1.2 


74.5 


• +0.7 


71.4 



Dlf. bet. 3d 
and 4th weeks. 



— 9.0O 
— lO.lo 

— 9.0O 

— 5. 70 

— 0.70 
+ 1.70 
+ 0.30 

1.50 
0.50 
4.20 
6.60 



+ 



4rh 
week 



68.0 
66.5 
71.4 
73.5 
77.1 
78.2 
78.9 
79.2 
76 6 
70.3 
64.8 
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It is seen that the sadden rise of hamidity was never equalled, 
in 1878, in any of the eleven cities, while the sudden decrement 
of the humidity between the third and fourth weeks was^ only 
once equalled, and once slightly excelled. 

B. The year 187 j^. in St. Louis. 

In this year the period of mortality by sunstroke was great- 
ly more prolonged than in 1878, extending over eight weeks. 
The mortuary figures, with the associated temperature and hu- 
midity, are given below : 



Temperature 

Annual mean temperature 

Wet bulb 

Annual mean wet bulb. . . 
Number of deaths 



-Wbkks Ending- 



Jdly. 



August. 



4th. 



82.3 

78.5 
69.9 
71.2 
1 



11th. 



82 9 
81.2 
71.5 
72.1 
6 



18th. 


25tb. 


l8t. 


8th. 


15th. 


22d. 


79.9 


as .6 


77.3 


77.6 


83.8 


82.1 


80.9 


79.9 


77.2 


76.7 


77.4 


77 8 


09 .3 


73.3 


66.5 


67.7 


71.7 


GO .7 


72.3 


71.3 


69.4 


68.3 


69.0 


66.9 


2 


3 


7 





9 


1 



In this year there were 29 deaths by sunstroke ; but these 
were distributed over a space of eight weeks. Nothing ap- 
proaching the mortality of 1878 occurred in this year. The 
highest figure reached on any given week was 9, while in 1878 
it was 109. On any given day, viz., on the 7th of July, the num- 
ber of deaths was 4, while on the 14th of July, 1878, the num- 
ber reached 34. The intensity of the "epidemic," therefore, 
being so greatly less than in 1878, the corresponding meteoro- 
logical figures and movements ought likewise to be greatly less 
pronounced. 

We find, by referring to the ^ble above, that the tempera- 
ture of the first week was 3.8° above its moan, with one death. 
That of the second week was also above its mean by 1.7°, with 
a mortality of 6. In the third week the temperature fell a de- 
gree below its mean, and there was but one death. In the fourth 
week it rose again to 3.7° above its mean, and tHe mortality be- 
gan to increase, and reached a total of 7 in the following week, 
notwithstanding a declension of the temperature to a point but 
very little (0.1°) above its mean. The temperature remaining at 
this figure (0.9° above its mean, only), there were no deaths in 
the week ending August 8th. In the following week, however, 
the third most remarkable rise of temperature that has ever 
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occurred in St. Louis between any two consecutive weeks., viz., 
6.2^, took place, and 9 deaths for this week, the maximam for 
the season, are recorded ; while on the declension of the temper- 
ature, in the following week, by 1.7**, the deaths fell to 1, and the 
sunstroke period came to a close. The march of these figures 
clearly shows the influence of temperature upon this affection, 
and especially of rapid increments and decrements of tempera- 
ture in causing an immediate increase and diminution of the 
mortality, respectively. 

Throughout the first three weeks in July of this year, the 
humidity was below its mean, and this was doubtless one reason 
why the mortality was no greater, for as I shall show by charts 
of the daily movements of these figures, the extremes actually 
reached by the temperature were higher by far than in 1878, 
while the humidity never rose comparatively to as high a grade. 
As soon as the humidity, in the week ending July 25, 1874, rose 
to 2.0° above its mean, the mortality began to increase, the tem- 
perature having also risen, and in the two following weeks, the 
humidity having fallen to a point below its mean, the mortality 
ceased, seven deaths, however, being recorded for the week 
ending August 1st; three of which occurred on August 26th, 
before this declension. 

From the second to the third weeks in August, there was a 
rise of the humidity to a point 2.7° above its mean, associated 
with the very remarkable rise in temperature already spoken of, 
and we find that the mortality at once rose to the maximum of 
the year, viz., nine. In the ensuing week, both temperature and 
humidity declined ; the latter by 2.0°, and the epidemic came to 
a close. 

Although the figures are not so pronounced as in 1878, the 
mortality being only one-ninth as great on the maximum day, 
and one-twelfth as great in the maximum week, there is, never- 
theless, a very close parallelism to be observed. The influence 
of extraordinary heat and humidity, especially when coming on 
suddenly, and early in the season, before the human system has 
become habituated to such conditions, which in the natural and 
more equable march of the seasons, invade it gradually, is still 
more distinctly shown on the charts of these two years which 1 
now present: 
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These charts have been carefally prepared for my use by Serj 
J. H. Weber, of the Signal Service, in charge of the office in tl 
city, from the government records. The lowest line, indicatit 
the march of the mortality by sunstroke, I have drawn myg 
from the figuref^ of the health office. Each chart shows tl 
maximum temperature, the mean daily temperature, the wet bi 
temperature, the barometrical height, the fairness of the sky, tl 
amount of rainfall, and the number of deaths by sunstroke 
each day in the month of July. 

The chart for 1874 may be read as follows : 

On July 1st, the mean temperature was 80**j the wet bulb, 61 
and a maximum temperature of 89^ was attained; the day 
entirely cloudy. On the 2d of July, the maximum temperati 
remained the same; while the mean temperature rose to 
and the humidity with it to 71**. The day was clear, showii 
only two-fourths cloudiness. (In the Signal Service, the clei 
ness, fairness and cloudiness of the weather is estimated as 
lows : Observations are taken three times in the twenty-foi 
hours, and the aspect of the sky, for both upper and low< 
clouds, noted in fourth parts of the whole sky at each observi 
tion. This gives twelve-fourths for record each day. If in froi 
none to three fourths of all these observations within the tweni 
four hours,* the sky has been covered, the day is noted as clea^ 
If in from four to eight-fourths inclusive, the day is /air, and if ii 
from nine-fourths to twelve-fourths inclusive, the day is noted 
cloudy). 

The fourth of July was a perfectly clear day, and the meai 
temperature rose to 89^; the wet bulb to 75^; and the maximuml 
temperature to 95**. There was one death by sunstroke. The 
two following days were also clear (one fourth cloudy each,) and 
the humidity rose by the 6th, to 76°; the mean temperature to 
91**, and the maximum temperature to 98.6°. There was one 
death by sunstroke. As yet, there had been no rain since the 
beginning of the month. The maximum temperature continued 
to rise, reaching 101° on the 7th ; the mean temperature standing 
stationary at 91°, while the humidity had fallen 1°. There were 
four deaths by sunstroke, the greatest number occurring on any 
one day in July. 

On the 8th of July, there was quite a fall of rain (0.37 inches), 
and coincidently with this, or as the cause of it, a fall in maxi- 
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mtim temperature of 6*^; of mean temperature, of no less than 
14®; and of humidity, of 4°, to 71°; there was but one death. On 
the following day, the temperatures continued to decline; the 
maximum temperature falling to 82°; the mean temperature to 
76°; while as a consequence of the rainfall of the day before, the 
humidity rose 1°. As a result of this rapid diminution of 
temperature, the deaths by sunstroke suddenly ceased. 

On the 18th of July, we note one death by sunstroke, the 
day being cloudy ; the maximum temperature having abruptly 
risen within the previous forty-eight hours, from 84° to 89°; the 
mean tempei-ature from 76° to 84°; a very sudden and unusual 
movement, while the humidity had risen from 65° on July 11th, to 
7 1°. The humidity and mean temperature cojitinuing to increase, 
both attained the height they had previously reached, but the 
maximum temperature foiled to reach its grade of the 7thof July^ 
by no less than 7°. The tendency thus begotten towards sun- 
stroke on the 18th and 14th, was almost simultaneously nullified 
by an immediate descent of both temperatures with the humidity,, 
the latter through a decrement of 12°. The next day was. 
cloudy and cool, with a fall of rain of 0.36 inches. 

Up to the 22d of July, there are no cases of sunstroke recorded ;, 
the sky was mostly overcast, with heavy rain (1.60 inches) on 
the 17th. The maximum temperature had not surpassed 98°; and 
this only on two days ; the mean temperature had touched 85*^ 
but once (on the 19th), and the humidity had not risen above^ 
,76°; promptly declining again to 70° (on the 21st). 

Abput this date, another march of the meteorological condi-^ 
tions, inductive of sunstroke, begins. On the 22d, the maximum 
temperature reached 84°; the mean temperature, 76°; and the- 
hnmidity, 70°, as an the day before. On this day there was a. 
very heavy fall of rain (2.70 inches), and in twenty-four hours 
the humidity had risen to 76°. The temperatures also rose sud- 
denly ; the mean temperature, through 10°, to 86°; and the max- 
imum temperature, to 88°. This was obviously an exceedingly 
hot twenty-four hours, as the slight excess of the maximum 
temperature, (only 2.0°) over the mean temperature sufficiently 
shows. No more rain fell again for five days, the clouds rolled 
away in great part, and the temperature rose and was maintained 
at a very unusual height. 

On the 24th the sky was fair, the heat continued to increase, 
the mean temperature rising to 87.6°; and the maximum temper- 
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ature to 96°; the humidity . remained stationary at 76°. There 
were two deaths by sunstroke. 

On the 25th, the humidity remaining unchanged, the aspect 
of the sky being still more open (clear; but one-fourth cloudy); 
the temperature rose still higher, viz., the mean temperature to 
90°, and the maximum temperature to 99°. Two deaths by sun- 
stroke are noted for that day. 

On the 26th, the cloudiness of the sky was increased to six- 
fourths, and the humidity and both temperatures began to decline ; 
there were three deaths by sunstroke ; but on the following day, 
not one. 

Between the 26th and 28th of the month, the maximum tem- 
perature fell througji 20°, from 99° to 79°; the mean temperature, 
from 88° to 71°; and the humidity, from 76° to 61°; with a fall of 
rain of 0.40 inches. There was one death by sunstroke on the 
28th, one on the 29th, and one on the 30th ; cases which had 
probably lingered for a few days after being fatally affected be- 
tween the 2dd and 26th. 

In the month of July, 1874, we thus find two periods of sun- 
stroke — the first ranging from the 4th to the 7th, and the second 
from the 23d to the 26th, embracing three days each. In each 
<^ase, soon after the effects of the meteorological conditions be- 
gan to appear, they were neutralized by a sudden declension of 
the heat and humidity, with cloudiness and smart rain. As com- 
pared with each other, we find that in the first the humidity oscil- 
lated about 75°, and in the second stood steady at 76°. The max- 
imum temperature attained in the second period was not so high 
by 2.0° as in the first, though well sustained in both. In the sec- 
ond period the mean temperature was distinctly lower than in the 
first, in which latter, moreover, it was nearly steady at the ex- 
traordinary figure of 90° or 91° for the three days. In both 
"periods we note a clearness of the sky belonging to no other part 
of the month, which was generally cloudy, viz., 172 fourths of a 
possible 871, or 46.86 per cent of cloudiness. 

Let us now examine the year 1878 in the same way. 

The mean temperature of the whole month of July, 1878, was 
82.81° ; the highest for five years, the next highest being that for 
July, 1874, which was 81.22°. The mean humidity for the month 
was 72.69°, also the highest in five years, .that for 1874 being 70.25°^ 
a little more than one degree below its mean. The total cloudi- 
ness of July, 1878, was 51 fourths of a possible 371, or Jl per cent 
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of cloudiness only ; the month, consequently, was greatly hotter, 
far more humid, and less than one-fourth as cloudy as July, 1874. 
There was but one maximum of deaths by sunstroke instead of 
two, as in 1874, and the meteorological conditions likewise pre- 
sent but one general maximum, which, however, continued for 
eleven consecutive days, with only trifling oscillations. The 
total rainfall was 3.93 inches, against 5.86 inches in 1874, the 
mean for five years being 5.65 inches. No rain at all fell during 
the epidemic of sunstroke, but a a heavy fall of 1.25 inches three 
days before it began, and another of 1.15 inches two days after 
it ceased. 

The chart is to be interpreted as follows : On the 1st of July 
the temperature and humidity fell, the maximum temperature 
from 79** to 72°, the mean temperature from 73° to 71°, and the 
humidity from 70° to 63°. From these points they now began to 
rise, the temperature never again falling so low during the month, 
and the humidity reaching 63° again only after a lapse of twenty 
which included the whole period of the sunstroke epidemic. 

It was on the 2d of the month that the temperature and hu- 
midity began their almost uninterrupted rise. On the 4th the 
maximum temperature stood at 87°, the mean temperature at 78° 
(mean of five years 79.78°), or 1.8° below its mean, and the 
humidity at 73°, (mean of five years 71.27°) or 1.73° above its 
mean. On the same day, which was clear, there was a smart 
fall of rain, 0.26 inches. On the 5th the maximum temperature 
had declined to 86°, the mean temperature to 77°, and the hu- 
midity to 72°, each by one degree. Comparing this with 1874, 
we have the following : 

Max. Temp. Mean Temp. Humid. 

1878-^uly5th 86° 77° 72* 

1874_July4th 95° 89° 75* 



1° 



On the 4th of July, 1874, there was one death by sunstroke; 
up to the 5th of the month in 1878 there was no death by sun- 
stroke, for although the rise of heat and temperature was sudden, 
it had not yet reached a sufficiently high grade. 

On the 5th of July, 1878, in connection with the slight decline 
of another degree in the temperatures, there was a very heavy fall 
of rain, 1.25 inches ; the weather was nevertheless clear, so that 
this must have been the result of a passing cloud. On the fol- 
lowing day a light shower of rain also fell (0.16), being the last 
until the 25th of the month. The day (7th) being clear, notwith- 
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standing the showor, the temperatures continued to rise, and the 
humidity likewise, the sky being clear every day until the 9th, 
when the maximum temperature was 98% the mean temperature 
85% and the humidity 76^ ; on this day there were no deaths by 
sunstroke. Comparing this day with July 4th, 1874, we have 
the following: 

Max, Tern. Mean Temp. Mean Wet B. 
1878-~Fir8t cases of sunstroke July 9. 93<> 85"* l^"" 

1874— First case of sunstroke July 4 95® 89** 75° 

The similarity of the figures is remarkable — expressing, prob- 
ably, the lowest limitations of sunstroke for the City of St. Loui^. 

On the 10th we also have two cases of sunstroke, the tempera- 
ture and humidity having risen from one to two degrees. 

On the 11th the figures for the mean temperature and humid- 
ity are unchanged, while that for the maximum temperature 
has advanced one degree. The days are becoming still clearer ; 
there were again two deaths by sunstroke. 

On the 12ih eight deaths by sunstroke are noted. The max- 
imum temperature of this day was 96^, the mean temperature 
89^, and the humidity 78^. The temperatures for the inception 
of the epidemic, as has been seen for 1874, had now been reached, 
and the humidity was already higher. With a still further advance 
in the next twenty-four hours oithe maximum temperature to 97^, 
of the mean temperature to 91^, and the humidity to 79^ ; the fatal 
season was fairly opened. On that day, the 18th, there were 
nineteen deaths by sunstroke. 

By the following day, the 14th, the maximum temperature 
had declined 1°, to 96°; the mean temperature 2.0% to 89°; and 
the huminity also 2.0°, to 77°. On this day, which was Sunday, 
thirty-four deaths occurred, the maximum of the season. 

Oi^ the 15th we note a return of the maximum temperature to 
97°, of the mean temperature to 90°, and of the humidity to 78°. 
Coincidently with this we note a sudden fall in the barometer to 
29.864. On this day there were eighteen deaths. 

On the following day, the mean temperature and humidity 
having fallen but one degree, the number of deaths remained 
about the same, viz., twenty-one. The maximum temperature 
had not varied. 

On the 17th, the humidity had risen slightly (one degree), the 
mean temperature two degrees, standing for the second time only 
in the season at the terrible height of 92°^ and the maximum 
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temperature attained 98.5% the highest point reached in 1878, 
and yet 2.5° lower than that of July 7th, 1874. On this day 
there were also eighteen deaths. 

From this date there is a plain, though at first gradual, decline 
of the meteorological conditions. On the 18th the maximum 
temperature had fallen to 97**, the mean temperature to 89°, and 
the humidity to 76° ; we consequently note a decline in the num- 
ber of deaths to eleven. 

On the 19th the maximum temperature had still further de- 
clined to 96°, the mean temperature to 88°, while the humidity 
had risen by two degrees, to 78 ; we note a still further decline 
of the death rate to 4. 

On the 20th the maximum temperature had fallen to 95°, the 
mean tdmperature to 86°, and the humidity to 75° 3 the number of 
deaths was three (sunstroke plateau). There was now a marked 
descent of the maximum temperature through 2.0° to 93°, of 
the mean temperature through 2.0° to 84% and of the humidity 
through 3.0° to 72°. The number of deaths at once fell off to 
three, and the epidemic was practically at an end. 

By the 22d the maximum temperature had fallen to 83°, the 
mean temperature to 77°, and the humidity to 62°, the lowest 
point reached (as a daily mean) for the month. The mortality was 
but two, the last of the epidemic. 

On the 28d the maximum temperature had risen one degree, 
the humidity likewise one degree, while the mean temperature 
bad still further declined one degree. 

Thus far the skies had been almost cloudless, and there had 
been no rain since the 7th of the month, but on the 25th we note 
a heavy fall of rain (1.15 inches) and observe on the same day, 
which, notwithstanding the record of rain, is but three-fourths 
cloudy, a maximum temperature of 90°, a mean temperature of 
80°, and a wet-bulb temperature of 72°. Up to the end of the 
month, the temperatures and humidity slightly declined from the 
grade last noted, [on the 27th,] to rise, however, again by the 31st. 
On that day we note a maximum temperature of 91°, a mean 
temperature of 84°, and a wet bulb temperature of 74°. The 
weather was still clear, 0.65 inches rain, a smart shower, fell on 
the 29th, but the day was, nevertheless, only three-fourths cloudy. 

One death is noted by sunstroke on July 28th, and one also 
on August 1st. These may be neglected and 'were no doubt 
the delayed results of cases affected ten days or two weeks before. 
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I beg leave now to offer the following concinsions with refer- 
ence to the etiology of sunstroke, fairly based npon the results 
of the foregoing statistical studies. 

1st. Sunstroke has a period of incubation of from four days to 
a week. This is obvious from an inspection of the meteorology 
of the days preceding those on which the first deaths occurred^ 
both in 1874 and in 1878. 

2d. Sunstroke is not directly associated with the maximum 
temperature, for the maximum temperature was reached in 1878 
three days after the maximum of deaths, and although the num- 
ber of deaths in 1878 was nine times as great, upon the most 
fatal day, as in 1874, and five times as great for the entire sea- 
son, which, in 1878, embraced only a period of 14 days, against a 
period of 66 days in 1874, nevertheless the maximum tempera- 
ture of July, 1878, was never so high as in July, 1874, ^y three or 
four degrees. 

3d. The condition of the inception of sunstroke are a notable 
fall of rain, immediately followed by clear days, with a rapid rise 
of the mean temperature to 88** or 89®, and of the mean humidity 
to 75® or 76®, in the city of St. Louis. This may be called 'Hhe 
sunstroke plateau.** 

4th. The conditions of maintenance and exacerbation of an 
epidemic of sunstroke, are a maintenance of the above grades of 
mean temperature and humidity, associated with an unohseured 
sky, viz., clearness of the days, or an exaltation of these condi- 
tions. 

5th. As soon as the mean temperature and humidity begin to 
decline, the number of deaths decreases, although the effect of 
the previous heat and moisture is carried over for several days 
so as to cause death even while the meteorological conditions 
are on the decline. 

6th. It is highly probable that the grade of heat and moisture 
requisite to cause sunstroke bears a certain relation to the mean 
annual temperature and humidity, and so varies for different 
cities. 

7th. No relation is observable between the line of relative 
humidity and the mortality by sunstroke. For reasons already 
stated, this must be the case, for as the humidity thus expressed 
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• 
is only relative, the figures or line indicating it will often de- 
cline, when the dew point or temperature of evaporation with 
the absolute humidity, has really risen, and vice versa. For this- 
and other reasons already set forth, this mode of noting the hu- 
midity is not available for any kind of epidemiological research,, 
and inattention to this quality of the records of the relative hu- 
midity has doubtless led some writers to imagine that the humid- ^ 
ity, which is really one of the most potent factors in the produc- 
tion of sunstroke, or as the affection should be more accurately- 
called, heatstroke, is without influence in inducing this affection. 
Had the dew point, absolute humidity, or the temperature or 
evaporation (wet bulb temperature) been examined, instead of 
this heterologous figure, the conclusions reached would ha vet 
been different. 

The influence of continued high mean temperature in produc- 
ing sunstroke is illustrated in the occurrence of the affection in 
those who have not been submitted to the direct heat of the sun.. 
A high mean temperature signifies hot nights as well as days,, 
and an unremitted assault of heat upon the economy. If this- 
constant overheating be not alone adequate to precipitate an 
attack, it constitutes the most powerful predisposition thereto,, 
so that undue exercise, excitement, or indulgence in alcoholic 
drinks, or exposure to the sun, will, in such cases, promptly prove 
direct exciting causes. 

Much, no doubt, depends upon the facility with which the 
system reacts against the influence of unusual heat. The prin- 
cipal of these mechanisms of self-protection with which the econ- 
omy is endowed, is perspiration and the attendant refrigeration 
of the body due to evaporation of the sweat. Hence, when the 
system responds readily by sweating, the body is necessarily 
cooled, or its temperature restrained in a degree directly related 
to the amount of humidity of the air. It seems, however, that 
this faculty of pouring out sweat when the body is overheated,, 
is not so fully possessed by persons of all latitudes, nor by the 
same persons at different periods of the year. By the gradual 
increase of heat, proper to a regularly advancing season, this- 
responsiveness of the system is re-awakened anew each year 
and gradually, week by week, as the weather grows warmer,, 
rendered more easy and prompt. But when, after cool weather,, 
a rapid rise of temperature 'occurs, the economy appears to be- 
taken at unawares, and by reason of the general disturbances- 
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• 
-of the system, wrought within a few days by the oonstantly 
mounting temperature, becomes either wholly unable to respond, 
or fails to do so as completely as it would no doubt do, some- 
what later in the season. The system being thus overheated, 
^ general nerirous discharge sooner or later occurs, which leaves 
the patient in a state of profound shock. Sunstroke is essen- 
^tially a condition of shock, most probably identical with that 
<»used by a stroke of lightning, though this is devoid of pro- 
dromes, and should be treated as shock, with due attention, how- 
ever, to a prompt, though very careful reduction of the tempera- 
ture to a point never lower at least, for the entire body or any 
part of it, than what is normal. The condition of the skin, liver, 
^nd kidneys, involved in the derangements which constitute the 
j>reduposition to sunstroke will require special treatment, as well 
^s the tendencies to visceral congestion and subsequent inflam- 
mation, so well known as the formidable sequela of an attack. 
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PART 1 1. 
CHOLERA SPORADIOA. 

The designation- " cholera," in the Si. Louis records, signifies 
<ieath8 by "cholera morbus" and "sporadic cholera/' That 
these two terms are synonymous, there can be but little doubt; 
^nd the record has been placed in the tables under an implied 
assumption that " cholera morbus," " cholera sporadica," and 
•" cholera asphyxia," or '•' asiatica," are affections differing from 
-each other mainly in an etiological point of view, subject to the 
same meteorological laws, and evolved by closely similar terrene 
•conditions. The epidemic form of cholera, in my opinion, bears 
the same relation to sporadic cholera, including " cholera mor- 
bus," that epidemic yellow fever does to sporadic or isolated 
cases of the same disease, or to those cases of malignant fever 
with or without black vomit, which are seen before the outbreak 
of epidemics of yellow fever, or are scattered through the sea- 
son. With regard to the denomination of such cases from a 
theoretical standpoint j there has been always much dispute, under 
the influence of bias induced by a desire to protect the commer- 
-cial interests or the sanitary reputation of the city where they 
occur; while, from a purely clinical point of vieWj they can only 
be ranked as true cases of the disease, not yet epidemic, or not 
to become so in that special season or locality, mainly on account 
of the absence of appropriate meteorological influences. 

Cholera sporadica is undoubtedly induced by the ingestion of 
improper food or drink, but is manifested only when a certain 
predisposition exists; and it is by this predisposition, briefly, 
that the disease is linked, as a minor term, to the general " epi- 
demic " expression known as " cholera asphyxia." The epidem- 
icity of cholera is, I think, merely the result of. the intensifica- 
tion of the sporadic disease, and is implied by the term " malig- 
nant." That malignant cases of sporadic cholera, including 
■" cholera morbus," are inherently contagious, is very probable ; 
and that cases occurring in the presence of previous ones are so, 
either by emanations from the body or from the discharges, 
cannot be doubted. 
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The consideration of cholera, io the record of St. Louis, wa& 
intended for comparison in these points with the same designa- 
tion, for the past five years, in the eleven cities. I have not,, 
however, been able to obtain the detailed necrology of these 
cities, although applying for it. And this remark relates also to 
another necrological group, viz., that of "malarial fever," so 
that, for both of these records, our study is unfortunately re- 
stricted almost entirely to the city of St. Louis, in 1878, and for 
the four years previous. That a comparison of these figures 
with similar ones for the other cities would have been highly 
profitable, I have good reasons to believe. 

The following table shows the prevalence of sporadic cholera 
in St. Louis, during the last five years : 



Tkar. 


July. 


August. 


September. 


October. 


Summary. 


187». 
1877. 
1876. 
1875. 
1874. 


8.3 
5.4 
5.4 
7.0 
18.6 


0.4 
2.6 
1.0 
2.4 
8.4 


2.0 

• • • • 

1.0 
2.6 

• • • • 


• • • • 
« • • ■ 
« • • • 

1.0 

• • • • 


5.7 

8.0 

7.4 

13.0 

27.0 


Mean 


7.«3 


2.97 


1.12 


0.20 


12 2 



The deaths are expressed in integers and fractions. These 
fractions arise in consequence of the fact that the records have 
been drawn from returns made by weeks, so that, in order to 
reduce these weekly figures to those for the number of days 
proper to each month, calculations have been required in which 
fractions have necessarily resulted. This remark applies to 
many of the mortuary, as well as the meteorological figures, 
which I have gladly accepted in the form in which they were 
presented to me, for a total rearrangement of such a multitude of 
figures would have been quite impracticable, and, indeed, was in 
no sense necessary. All calculations of this kind have been 
made with the most scrupulous care, and they have constituted a 
v^ry large portion of my labor. 

It will be observed from the table that the maximum of 
deaths by " cholera " occurs in every year in July, and that the 
mortality rapidly declines in August, becoming still smaller in 
September, with a disposition to disappear in October. This move- 
ment is clearly expressed in the means at the bottom of the table. 

Subjoined is a comparison of these means^ with the mean 
temperature, mean humidity, rainfall and number of thunder- 
storms for this city : 
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July. 


August. 


September. 


October. 


Mean temperature 


79.92 

71.27 

5.68 

2.4ft 

7.93 


76 87 

68.02 

3.97 

2.40 

2.97 


69.60 

61.35 

3.46 

0.97 

1.12 


55.78 
49 84 


Kaiafall (inches) 


2.41 


Number of thunderstorms 

Deaths by Cholera 


0.80 
0.20 



The simiillaneoas declension of all these figures from month 
to month will be noted. Cholera is the associate of the highest 
temperature, the highest humidity, the greatest rainfall, and the 
month most subject to thunderstorms. Even a small declension 
of the grade of the meteorological elements, in September, indi- 
cates a falling off of the death rate, by cholera, by more than 62 
per cent. The absolute maximum of deaths occurred in July, 
1874, viz., 18.6 ; and we have already observed that the alterna- 
tions of temperature and humidity were greater in this month 
than in any other July of the five years. On the contrary, the 
minimum occurred in July, 1878, in which the temperature and 
iiumidity were least subject to fluctuation. It may be allowable 
to conclude, therefore, that extensive and sudden oscillations of 
temperature and humidity about a high standard are intimately 
iissociated with this affection. 

Below I present a comparison of the death rates by cholera 
4ihd by malarial fevers, the figures being the means of all the 
years: 



Deaths by 



Malarial Fever. 
•Cholei-a 



July. 


August 


Sept. 


20.42 
7.93 


27.96 
2.97 


52.43 
1.12 



Oct. 



38.75 
0.20 



It will be observed that the figures move in an inverse order, 
the mortality by " malarial diseases generally " steadily increas- 
ing to September and then declining, while that for " cholera " 
rapidly declines throughout the season. A closer scrutiny of 
the figures evolves this relation of incompatibility still more 
exactly. Thus, comparing the different years with each other, 
and arranging the deaths by malarial diseases in incremental or- 
der, we have the following : 



YSAB. 


1878 


1877 


1876 


1875 


1874 


Totals. 


Malarial Diseases 


197.40 
5.7 


157.9 

7.4 


148.1 
8.0 


138.83 
13.0 


56.6 
27.0 


642.23 


Cholera 


61.1 
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It will be seen that the maximam of deaths by malarial dis- 
eases coincides with the minimum of cholera, both occurring io 
1878, while the minimum of deaths by malarial diseases coin- 
cides with the maximum by cholera, and likewise both in the same 
year, 1874, while in 1876 we have figures very near the calcu- 
lated mean for the five years, thus : Calculated mean for mala- 
rial diseases, 189.56 ; actual number of deaths by malarial dis- 
eases in 1875, 138.88 ; calculated mean for cholera, 12.42, and 
actual deaths in 1875 by cholera, 13.0. Both the extremes and 
means behave with complete regularity, as they should do, under 
the hypothesis of antagonism, which must consequently be 
accepted as a &ct. 

This antagonism between cholera sporadica and malarial 
fevers is wholly similar to that which exists between epidemic 
cholera and yellow fever. Epidemic cholera is a disease or 
lower humidity than yellow fever, and affects the early summer 
months, giving place to yellow fever in August, September and 
October. In this latter month, however, it begins to reappear^ 
and becomes prevalent again as soon as the yellow fever, de- 
clines. This mutual replacement is notably illustrated in the 
successive epidemics of cholera and yellow fever in Memphis, in 
1878 ; in the prevalence of cholera in Charleston, in 1886, to the 
exclusion of yellow fever, and in the abolition of cholera in New 
Orleans during yellow fever epidemics. 
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PART III. 

<^ MALARIAL FEVERS," AND "FEVERS GENERALLY" IN RELATION 

TO YELLOW FEVER. 

The following assigned causes of death as reported at the- 
Health Office, have been counted as falling properly within this- 
class, viz : bilious-remittent, intermittent, typho-malarial, conges- 
tive, continued, malarial, malignant and pernicious fevers ; general 
congestion, and congestive chill. I have made the analysis in 
person, and the figures, as in the case of yellow fever and sun- 
stroke, may not be exactly those published by the Health Office,- * 
as my own interpretation of the causes of death, may in a few 
instances vary from that of the Health Office. For all but two 
years of the five, this action on my part was imperative, as no 
weekly or other printed classification exists, while for 1877 and. 
1878 I have strictly followed the official lists, except for two- 
weeks in 1877, which have been lost, and had to be made up in» 
consequence directly from the Journal of Record. 

The following table will show the mortality by malarial dis- 
eases for the city of St. Louis, for the past five years with the- 
seasonal totals and monthly means : 





July. 


August. 


Sept. 


October. 


Totals. 


1878 
1877 
1876 
1875 
1874 


45.72 
23.60 
11.70 
8.40 
12.70 


45.82 
33.10 
18.70 
25.60 
16.60 


68.13 
50.00 
69,71 
58.50 
15.80 


37.73 
41.40 
38.72 
65.40 
10.50 


197.40 
148.10 
138.83 
157.90 
55.60 


Means. 


20.42 


27.96 


52.43 


38.75 


139.55 



The greatest mortality is in September, the least in July ; the 
least number of deaths for any season was in 1874, the greatest 
in 1878. In 1878, the mortality was 197.40, an excess of 41 per- 
cent above the average of the five years. These figures, there- 
fore, establishes the correctness of the opinions expressed by 
the majority of the medical men interviewed with regard to the- 
prevalence of malarial diseases in St. Louis in 1878. This year 
wad greatly more fatal by this class of diseases, than any other for- 
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five years past. The mortality is seen to have been excessive in 
July, to have continued at the same rate in August, reaching its 
highest figure in September, and declining in October, in which 
month alone of the season, it descended to the proper mean of 
the month. The unusual mortality consequently occurred in 
the first three months of the season. The influence of heat in 
July upon this mortality, is shown by the following table. The 
temperature is incremental : 



Year. 


Temp., July. 


Mortality. 


Year. 


Temp., Aug. 


Mortality. 


1878 
1874 
1876 
1877 
1875 


82.31° 

81.5 

79.2 

78-4 
78.2 


45.72 
12.70 
11.70 
23.60 
8.40 


1878 

1 1874 

; 1876 

1877 

1875 


79.17<» 

78.2 
77.8 
76.0 
73.1 


45.82 
16.60 
18.70 
33.10 
25.60 



In July, 1878, we find the highest temperature coinciding with 
the highest rate of mortality for that month, and in July, 1875^ 
-we find the lowest rate of mortality coinciding with the lowest 
4;emperature for that month ; while to show that there is a real 
xelation between the figures, and that this is no mere accident, 
we find that the sum of the two figures of mortality next to the 
bottom of the table, 32.00 ; while that of the two mortality figures 
^t the top is 58.42; the middle figure being neglected. There is 
a strict and inherent variation in the mortality figures in the 
direction of the temperature. In the table for August, the maxi- 
mum temperature coincides with the maximum mortality ; the 
minimum mortality, however, does not coincide with the maxi- 
mum temperature ; nevertheless, if we neglect the middle mor- 
tality figure, we find that the sum of the two mortality figures 
towards the top of the table, is equal to 62.42 ; while that for the 
two figures nearest the bottom, is 58.70 } which again shows, that 
in August likewise, there is a direct dependence of the mortality 
by malarial fevers upon the temperature. For the months of 
'September and October, this can not be demonstrated from the 
mean temperature, 68.99, and 57.79 respectively; which are too 
low for the direct generation of such maladies ; the deaths re- 
ported, being probably mostly those of protracted cases, or of 
imported ones. It must be concluded that the augmented mor- 
iality of September, is determined by other causes of special 
-potency, acting in concurrence with an average temperature. 
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A relationship between the mortality by malarial diseases and 
the humidity can bo observed for the month of July, the wet 
bulb temperature being arranged incrementally^ thus : 



YSAU. 


Wet Bulb Temperature. 


Mortality by Malarial i>iseases . 


1878. 


72.09 


45.72 


1875. 


72.24 


8.40 


1876. 


11. m 


11.70 


1874. 


70.25 


12.70 


1877. 


69.32 


23 60 



The maximum mortality is observed to coincide with the 
maximum humidity, but the minima do not coincide ; neverthe- 
less, the sum of the two uppermost mortality figures, viz., 54.12, 
is considerably in excess of that of the two lowest ones, 36.30. 
No such coincidence of extremes, nor movement of the sum or 
or means, is to be observed for August or September. It is only 
in the first month of the seiason, that any influence of the humidity 
is traceable in this way, while we have found that such an in- 
fluence is obvious, both in July and August, for the temperature. 
It may be logical to conclude, that in St. Louis, high heat is more 
distinctly associated with the origin of malarial disease than 
humidity. Other potent factors in the generation of these dis- 
eases are not determined meteorologically; such as the calmness 
of the nights, the degree of inguination of the air by the volatile 
and even concrete products of vegetable putrefaction, and the 
absence of ozone. This is approximately indicated by the fre- 
quency of thunderstorms. On examination of the table of means 
and totals for St. Louis, it will be seen that thunderstorms rapidly 
diminish in frequency after August, the figures being as follows : 
Common mean of five years for July, 2.45 ; for August, 2.40 ; for 
September, 0.97 y for October, 0.80; Malarial diseases we have 
seen to be most frequent in September, in which month, there is 
not one thunderstorm on an average ; continuing in October, which 
is still less subject to thunderstorms than September, until checked 
by the encroachment of cold weather. 

It will be noticed finally, that the deaths by yellow fever, in- 
terpolated into the table for the year 1878, as " indigenous cases," 
began in the last week in 4^gust, continuing in a scattering way 
through September, reaching their maximum in the third and 
fourth weeks of October, and being finally arrested by the declen- 
sion of the mean temperature in the first week of November. 

Yellow fever of indigenous origin only appeared in St. Louis and 
its suburbs, in that month, viz., September, in which the common 
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average of mortality by malarial diseases, reaches its maximum^ and 
in which also, in the same year, viz., 1878, the absolute maximum of 
that particular year was attained. Its acceptance, therefore, seems 
logically to be associated with the highest intensification, — most proba- 
bly by cumulative influences operative upon and within the economy, 
of the same general conditions which underlie the exaltation of the 
figures for the malarial mortality. 

It seems reasonable, in other words, to assume in conformity 
with numerous considerations of a general character, that the 
susceptibility to yellow fever, clearly evinced in thirty-one cases 
in the city of St. Louis, in 1878, was founded in the great majority 
of cases, in those changes of nutrition which are induced by the 
meteorological and telluric conditions, commonly effective in the 
production of various forms of malarial disease. 

I greatly regret that it has proved quite impracticable for me 
to obtain, either by personal application, or under the auspices of 
the St. Louis Medical Society, a systematic record of the preva- 
lence of malarial and other fevers from the cities, excepting St. 
Louis, whose meteorology is in my possession. The difficulty 
has been in a lack of clerical force in the municipal health offices. 
I can only, therefore, append some considerations bearing upon 
the interesting point of the relation of yellow fever to malarial 
fevers, and to fevers generally, extracted from documents which 

have come into my hands in the correspondence relating to this 
subject. 

From the annual report of the Board of Health of the City 
of New Orleans to the General Assembly of Louisiana, 1 quote 
the following table bearing upon this interesting subject, — show- 
ing the number of deaths in Ke w Orleans (Population by census 
of 1870, 191,418) by the several febrile diseases, — for the six 
years 1867-1872 inclusive both ways. 



1872. 



Fever, Bilious 

Fever, Congestive 

Fever, Inteimittent 

Fever, Kemittent 

Fever, Typhoid and Nervous. 

Fever, Typhus 

All fevers 

Yellow fever 



1867. 


186S. 


1869. 


1870. 


1871. 


45 


29 


12 


35 


25 


633 


207 


228 


241 


163 


61 


30 


32 


27 


26 


110 


36 


36 


51 


39 


132 


86 


68 


84 


73 


23 


5 


5 


13 


4 


894 


392 


381 


451 


330 


afioi 


3 


3 


687 


64 



2^ 

165 

27 

26 

68 

4 

312 

39 



It will be observed that there are two maxima for yellow 
fever in the series of years, or what we may term a maxi- 
mum and a sub-maximum. The maximum for yellow fever 
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was in 1867, the sab-maximum, in 1870. We also find that the 
maximum for " bilious fever occurred in 1867, and its sub-maxi- 
mum in 1870. For " congestive fever*' the maximum was again 
in 1867, and the sub-maximum as before in 1870. The maxi- 
mum for " intermittent fever " was in 1867, the sub-maximum 
in 1869. For " remittent fever " the maximum is in liB67, the 
sub-maximum in 1870. 

For "typhoid" and "nervous" fever (I have united the 
two figures, as they plainly designate " enteric fever ; ") the 
maximum is found in 1867 and about equal figures, viz., 85 and 
84, are found in 1868 and 1870 respectively. For " typhus fever " 
the maximum is in 1867, and the sub-maximum in 1870. 

Taking the sum of each of these fevers, as " all fevers," we 
find that the maximum occurs in 1867 and the sub maximum in 
1870. 

This very important result may be expressed as follows : 

In the group of six years from 1867 to 1872, inclusively, we 
find that yellow fever prevailed in an epidemic form of marked 
intensity twice, viz., in 1867 and in 1870, the mortality being- 
greatest in the former year, and next greatest in the latter. And 
on examining the mortality by coexisting fevers, we note that, 
the maximum of deaths in every form of fever occuri'ed in 1867 
coincidently with the maximum mortality by yellow fever; and 
still further, that the next highest mortality by each of the fevera 
noted, occurred in that year, viz., 1870, in which there was the 
next highest mortality by yellow fever, in every case except 
" intermittent fever " and " typhoid and nervous fever ; " in the 
first of these, the figures being nearly equal for the last five 
years of the series, and for the latter the figure being within one 
of the sub-maximum. 

New Orleans is thcJ only city of the Union subject to periodi- 
cal visitations of yellow fever, sufficiently populous to afford 
mortality figures by undisputed endemic fevers great enough to 
eliminate irrelevant perturbing influences. 

The parellelism shown in the table is indisputable — extending 
not merely to the maxima, but even to the sub-maxima— ^nd 
warranting the following conclusions : 

1st. In New Orleans the greatest mortality by yellow fever 
coincides with the greatest mortality by each of the endemic 
fevers and by " all fevers. " 
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2d. There is the plainest indication of a teiidency of each 
and all of the endemic fevers to move in parallelism with yellow 
fever. 

3d. Corollary. — This parallelism shows that the funda- 
mental causes and conditions of yellow fever, and of each and all 
of the endemic fevers, are the same ; and as it is denied by no 
one that the conditions of bilious, congestive, intermittent, re- 
mittent, typhoid and nervous, and typhus fevers, are local, 
while the two latter forms are universally admitted to be conta- 
gious ; so, therefore, it ought not to be denied that the conditions 
of yellow fever are local, yellow fever being admitted to be con- 
tagious by everybody who has had fair opportunities of study- 
ing the disease where it prevails frequently. 

In the same report (New Orleans, 1872), I find the following 
interesting confirmation of the indications of the table above 
given : An elaborate chart is published with this report, show- 
ing the total mortality and chief fatal diseases for the City of 
l^ew Orleans for the last six months of the year 1872. In this 
<;hart< we find that the line indicating the number of deaths by 
yellow fever reaches its maximum on the 26th day of October, 
and the line for " all fevera " reaches its maximum the next day^ viz., 
the 27th of October ! Both lines thence rapidly decline in al- 
most exact parallelism to the end of the season. 

From a table of mortality for the year 1853, in New Orleans, 
we extract the following (Barton's Eeport, p 250 :) 



1853. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Total 

for the 

Year. 


Yellow fever 

MallKnant fever 

PerDicious fever 


31 

12 


1621 

6 

18 

19 

9 

6 

7 

19 

10 

99 


5133 


962 


147 


28 


4 


7849 
34 


54 
25 

5 
10 

2 

13 

21 

17 

147 


52 
9 
3 
1 



24 
3 

92 


16 

1 
1 
3 
3 
7 
6 

36 


' '2 ■ 
1 

2 
1 

4 

8 

1 

19 


S 



2 

7 

13 
3 

28 


1{^ 


■Congestive fever 

Remlttenfc fever 

iDtermittent fever 

BtlioQS fever 

Tvuhua fever 


""ii" 

7 
2 

5 
9 
9 
9 
64 


2» 

38 

21 

103 


Typhoid fever 

Otlier fevers 


146 

68 


All fevers ex. yel. fev 


660 



We perceive that in the month in whiqli the greatest mortal- 
ity by yellow fever occurred in that fearful year, there was like- 
wise the greatest mortality by " pernicious fever," by " congestive 
fevers," by " intermittent fever," by "other fevers," and by "all 
fevers," viz., the month of August. The progression of the fig- 
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ureSy especially for " all fevers/* is in very strict parallelism with 
those for yellow fever. 

The population of New Orleans in 1858 Barton gives as 
154,182. By the censos of 1870 the population was 191,418. 
Taking this figure as the mean of the six years already consid- 
ered, we may estimate the number of deaths for all fevers ex- 
cepting yellow fever at 824, which approaches that for the year 
1867 (894), being like it, greatly in excess of a similar figure for 
any other year, while the mortality by yellow fever was also at 
its niaximum. 

We may conclude, therefore, that in yellow fever years and 
seasons, there is an unusual prevalence of all forms of fever; and 
farther^ that this prevalence of febrile diseases, generally and 
specially, varies directly as the prevalence of yellow fever itself. 
The prevalence of yellow fever is, therefore, subject to the laws 
which govern the appearance and prevalence of each and all 
other varieties of fever. All fevers, ineluding yellow fevery are 
subject to fundamental causative and controlling agencies, which 
must be local in character, notwithstanding the admitted fiact 
that many of these fevers, like yellow fever, are contagious be- 
yond all controversy. The whole group of fevers is di- 
rectly antagonistic to cholera. These two forms of disease 
are not compatible with each other. The year, the season, 
the month, and even the week in which the greatest abso- 
lute number of deaths by malarial fever and by fevers generally 
occurs, is likewise that year, season, month, or even week 
in which the greatest mortality by yellow fever will also 
occur, and vice versa, in cities at least subject to frequent out- 
breaks of yellow fever. In such cities I am confident the num- 
ber of deaths from yellow fever or from fevers generally, may 
even be determined approximately by calculation, if we have the 
data either of yellow fever, or of fevers generally. 

It would appear that in cities where yellow fever frequently 
occurs, malarial fevere, while widely prevalent, do not tend to 
pass into yellow fever, for the plain reason that the greater num- 
ber of those attacked by such fevers are already acclimated 
against yellow fever. The malarial fever thus refuses to assume 
the garb of yellow fever, because the immunity previously ac- 
quired by long residence, or by having had yellow fever, still 
holds good even during an attack of malarial, typhus, typhoid or 
other form of fever. In individuals, on the other hand, who are 
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not exempt from yellow fever, each of these forms of fever tends 
to pass into yellow fever, and almost certainly does so in the 
presence of a great epidemic of this latter malady. 

This consideration shoald, consequently, be especially active 
in cities where yellow fever but rarely appears, and where there 
is but little acclimation against the disease. In Yicksburg and 
Memphis this fact was well illustrated in 1878. 

In Yicksburg, with a population of 12,500, there were 983 
deaths by yellow fever in 1878, and but one death, so certified, by 
malarial fever. In Mobile there were thirty-three deaths by ma- 
larial fevers in 1877, and none by yellow fever; while in 1878 
there were only five by malarial fever and sixty-four by yellow 
fever. In Memphis, with a population of 50,000, there were 
2,709 deaths by yellow fever up to November 1st, and but six 
deaths, 8o certified, by malarial fevers, while there should have 
been 19.7 deaths by malarial fever, by calculation even from the 
figures of St. Louis — a greatly less malarial city than Memphis. 
In Louisville, there were seven deaths by malarial fever, and 
twenty-eight deaths by Indigenous yellow fever, in 1878, 
while in 1877 there were sixteen deaths by malarial fever proper, 
and no yellow fever. 

These low figures for 1878, so greatly lower than the annual 
moan of deaths by malarial fevers in Yicksburg, Mobile and 
Memphis, where yellow fever epidemics are rare, in counection 
with the unprecedented mortality by yellow fever in 1878, ap- 
pears to warrant the conclusion that lack of acclimation against 
the latter malady was the cause at once of its fearful prevalence, 
and of the striking declension, amounting almost to an abolition 
of the figures for malarial fevers in cities moreover which are 
well known to be remarkably subject to malarial affections. 

I greatly regret that I am unable, for lack of proper data, to 
present this important subject in a more probative form. Space, 
indeed, at present forbids my doing so, and I must leave a fuller 
elaboration of it to others. 
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PAET lY. 

YELLOW FE7ER. 

I think it may not be inappropriate, before engaging in our 
inquiries, to make a sort of confession of faith in advance, and 
statement of principles. In this way any misconception of my 
position on these subjects will be avoided, and the general drift 
of the meteorological studies about to follow, more easily per- 
ceived. At the same time, the reader will be better able, know- 
ing my views beforehand, to judge in what degree I am justly 
authorized in holding the opinions to be presently expressed. 

1st. Yellow fever is not a peculiar, or so-called specific type 
of fever but simply a malignant form of typhus gravior. It is 
contagious in varying degrees, according to the susceptibility of 
those exposed to it, in different years and cities, and very prob- 
ably, most contagious when most malignant. 

2d. Yellow fever is always primarily caused by the action of 
the effluvia of animal putrefaction upon the human body under 
cotemporary conditions of high atmospheric heat and humidity. 

3d. When so originated, as it may be in any place whatsoever 
where the above mentioned conditions are present in adequate 
intensity and for a sufficient length of time, being contagious, the 
disease is readily transferred by implantation into localities 
already affected by meteorological conditions similar to those 
among which it made its appearance. 

4th. Yellow fever is most readily contracted by contagion, when 
the temperature and humidity are high, but a long eocposure to its 
contagion will equally effect a manifestation of the disease, when 
the temperature and humidity are not excessive, and even when 
they are below their mean, provided unusual susceptibility ex- 
ists. 

5th. Yellow fever is caused in the first instance, wherever it 
appears, by the emanations from putrefying animal matters^ 
more especially the urine and fsBces of man and animals, and is 
propagated by its own materies contagiosa. 
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6th. The cities of warm regions near the sea level are espe- 
cially liable to yellow fever, and as they are iii continual comma- 
nication with each other by land or waterfall such cities mnst be 
regarded as a single compound center of civilization, with ne- 
cessary relations to each other, and constant transference of 
inhabitants. The cities of this group are quite analogous to the 
wards and suburbs of any single city, which exist under similar 
meteorological and terrene conditions, and are in frequent con- 
tact with each other. As yellow fever may arise in any ward of 
a city, and be disseminated through it, or implanted in different 
wards by contagion, similar and concurrent meteorological condi- 
tions being presupposed, so likewise it may arise in any city of 
the compound group of cities known to be subject to it, and be 
transferred to other cities of the group, provided meteorolog- 
ical conditions are present similar to those of the place where it 
originated. Thus yellow fever may originate in Havana, and be 
rapidly transferred to Charleston, Mobile or New Orleans, while 
in each of these three cities and in the same year, even, yellow 
fever of purely autochthonous origin may appear and be trans- 
ferred to Pensacola, Norfolk, or oven to localities of Havana 
itself where the disease had not as yet been seen. In other 
words, yellow fever is produced in some one or all of the cities 
in which we first see it, or has been transferred thither by con- 
tagion. 

It is often very difficult and even impossible to say positively 
whether any given case or outbreak of yellow fever is due to 
local causes purely, that is, simply autochthonous, or to contagion 
brought from a neighboring city separated from the one in which 
the disease appears, by spaces which are easily traversed in a^ 
few days at most, and often in a few hours. Nevertheless the 
fundamental origin of yellow fever, in the submission of the 
human body at abnormally high and long continued degrees of heat 
and atmospheric humidity, to the influences of the effluvia of 
putrefaction, is to be unconditionally accepted, and no paradox 
whatever is implied in the assertion that a given case or out- 
break may have been due, either to septic effluvia, or to the 
materies contagiosa. For although always a]itochthonous in the 
first instances, and in a great many cases, though by no means all, 
even in a city where we know it has been introduced, or more 
properly, precipitated from some other city, each local case be- 
comes a focus, from which, in proportion to the facilites afforded 
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for communication, persons living in the immediate neighborhood^ 
or at hundreds or even thousands of miles distant, may be directly 
affected. 

In every season, therefore, nearly, yellow fever shows itself ai 
some point of some one city of the general intercommunicating 
group of sea board and river cities ; perhaps at several points of 
more than one city, and every such point of autochthonous yel- 
low fever, serves at once as a focus, from which every other 
part of the same city, or any or all of the other cities of the 
group may be affected* 

While, therefore it is not possible to say in many cases, that 
a given case is or is not autochthonous or due to contagion, it is 
possible to affirm without qualification whatsoever, that every 
case of yellow fever is either in itself autochthonous, or lineally 
descended through one or more cases, from a case that was autoch- 
thonous. 

A general conclusion may be expressed as follows : 
Tellow fever is caused by influences of the atmosphere and soil 
acting on the body, and is transferable from body to body 
through the intermediation of zymogenous, particulate, portions 
of the fluids and semi-solids of the economy, imbued with fer- 
mentative proclivities pervading the entire body whence they 
have been derived, the proper contagious matter. 

7th. The fact that a second attack of yellow fever in the same 
subject is not a common one, (although I have seen three attacks 
in the same person) merely proves that at the time of the first 
attack, the system by its inherent power of reaction, was able to 
resist the disease successfully, and may, therefore, very reason- 
ably be expected to do so ever afterwards more perfectly; so 
much so, as even to prevent the development of noteworthy 
fever, for it is a law under which we live, that successful reaction 
against disease implies, i/7S0 /ac^o, a strengthening and cultiva- 
tion of the faculty of reaction. There is not, consequently, any 
necessity for assuming the specificity of the contagious element 
of yellow fever, for it is a fact, that by long residence or nativity 
in places where yellow fever often appears, an exemption, even 
more complete than that acquired by actual subjection to the 
disease, may be and usually is acquired. In such cases, the reac- 
tive power has been gradually and quietly exalted to the grade 
of intensity of the causes of yellow fever proper to the given 
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locality, bat not sufficiently high for all places and conditions, 
for such exempts may contract the disease by exposure to verj*- 
extraordinary meteorological conditions, in the presence of yellow 
fever, especially in conjunction with unusual &tigue. That the 
exemption from yellow fever due to acquisition of the disease or 
to so-called acclimation, is not comparable to the exemption from 
small-pox acquired by vaccination or inoculation, or similarly 
for measles and scarlet fever, is abundantly proved by the fact 
that this exemption from yellow fever is quickly lost, partially, or 
entirely, by mere absence from the locality to which the subject 
had become acclimated, or in other words, to whose usual condi- 
tions his economy had assimilated itself, the acclimation evidently 
consisting of a condition of the economy suggested by external 
influences, and maintained by the inherent reactive powers of 
the system, so long only, as the external assaults continued, but 
gravitating again towards a lower mean level of systemic bal- 
ance, when by removal from the locality, such assaults are no 
longer made. Nothing of this kind occurs for small-pox, 
measles, or scarlet fever ; an attack of either of these diseases, in 
the great majority of cases, protects its subject from the same 
disease, all over the world, after any period of exemption 
from contact with such diseases, and throughout life. 

8th. Yellow fever is not, therefore, a specific self-protecting 
disease, but simply a disease of septicemic character, primarily 
caused by the effluvia of animal putrefaction, and like all septi- 
csdxnic diseases, more or less contagious. The materies morbi, or 
contagious particles, are exceedingly minute portions ofthe.fluids 
of the economy, transudates or excretions, and consequently, 
when introduced into a second system, capable of determining a 
train of molecular movement, with induced reactive phenomena, 
precisely like those going on in the system whence they were de- 
rived. The act of contagion consists in the establishment in a 
second organism, by means of particles endowed with the definite 
isymogenous power belonging to every particle whatsoever of the 
economy which cast them forth, of a tmin of zymotic action 
wholly similar to that existing in the organism whence these 
particles were derived. The particles are yeast-like, and not liv- 
ing, nor capable of life, being derived originally from an 
organism whose integral parts and circulating fluids strong- 
ly tended towards putrefaction. Their qualities are not de- 
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stroyed by cold, but preserved by a low temperature, and 
-are perhaps, like those of the vaccine virus, annulled by con- 
tinued humid heat, their peculiar zymogenous disposition being 
♦thereby determined in the direction of common putrefaction, 
^^hich is well known, as in carrying a vaccine scab in the pocket, 
or in the occurrence of sloughing in soft chancre, to entirely de- 
stroy the peculiar properties of so-called specific viruses. 

The object of the following analytical investigation is to show 
that yellow fever acknowledges as primary and indispensable 
to its existence, the conditions which are known to be primary 
and indispensable in the origination and maintenance of putre- 
faction, viz. : 

a. Moisture, neither excessive nor deficient in quantitj*. 

b. High heat of the earth's surface and of all things upon it. 

c. High atmospheric humidity. 

d. Stagnancy of the atmosphere. 

By the term "yellow fever" I intend to imply what may be 
•called " parent yellow fever," or the yellow fever of those foci, 
whence by contagion, under determinable conditions, individuals 
are affected by the disease at second hand, and epidemics caused 
And maintained. 

The data in my possession for the purposes of this analysis are 
AS follows: 

1st. Published statements with regard to the appearance of 
yellow fever in 1878, as taken from various documents and from 
the public prints, and for years prior to this, from numerous arti- 
cles which have appeared in current medical literature. 

2d. The weekly meteorology of eleven cities of the United 
States for the four months of July, August, September and Octo- 
ber of 1874, 1875, 1876, 1877 and 1878, furnished by the Chief 
Signal Officer from Washington, D. C. 

3d. The necrological and meteorological reports for Charles- 
ton, S. C.,for thirty-seven years, the series beginning in 1832 and 
extending to 1878, nine years of the series being unfortunately 
lacking, although their absence in no way affects the general in- 
dications of figures deduced from so long a series. 

4th. Information in the way of documents or written answers 
to queries furnished from Health Offices, and by physicians 
resident in cities of the South and the Mississippi Valley, mostly. 
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These data, although by no means as compendious or system- 
atic as I would have desired, will be foand, I think, to be amply 
sufficient for the purposes to which they will be applied, and are 
indeed all that it has been possible forme to obtAin after constant 
efforts of my own and of others who have interested themselves 
in the matter. 

I now proceed to give a short statement of the principal facts 
connected with the outbreak of the yellow fever of 1878, in those 
cities whose meteorology is at my command. 

RISE OF THE EPIDEMIC IN NEW ORLEANS. 



From the "Conclusions of the Board of Experts" (Wash- 
ington, January 29, 1879), I take the following: 

First case of yellow fever. May 25th ; first death. May 30th — 
an imported case. First case among the inhabitants, June 30th.- 
An appended note states that the first certificate of death from 
yellow fever was on July 21st ; several other deaths from Jane 
80th to July 2l8t, believed to be yellow fever, but not so certi- 
fied. That several cases of yellow fever, in widely separated 
parts of the city, had occurred before the end of the first week 
in July, T learn from Dr. D. W. Brickell, in a personal interview. 

In a letter dated July 24th, 1878, to Dr. J. M. Woodworth,. 
Dr. Choppin states that '^ about the 12th of July cases of yellow 
fever began to appear in New Orleans, and up to the date of his 
letter, fourteen cases, with six deaths, had occurred." <^ It is 
clear,'' says Dr. Choppin in this letter officially announcing the 
outbreak of yellow fever in New Orleans, " that these cases did 
not result from the two cases that were developed two months- 
ago on the Emily B. Souder immediately on her arrival from 
Havana." The Souder was engaged in regular trade between 
Havana and New Orleans, making her trips every two or three 
weeks. This was the vessel, it will be remembered, with which 
young O'Bannon, of St. Louis, came in contact while a cargo of 
sugar was being transferred from her hold to the main deck of 
the Commonwealth, on which O'Bannon was a clerk, on the 8d 
or 4th of July. O'Bannon came directly to St. Louis, and died 
on Friday, July 19th. His case inust be regarded as one of these 
early New Orleans cases, in this instance, undoubtedly directly 
due to infection from Havana. 



Etiology of Yellow Fever. 153 

In his remarks before the American Public Health Associa- 
i;ion, at its meeting in Bichmond, November 19 Ih to 22d, 1879, 
Dr. Choppin stated ^Hhat the first cases of the epidemic of 1875 
in New Orleans were undoubtedly two of the officers (the two 
•cases alluded to in his letter of July 24th to Dr. Woodworth, 
:above quoted, I think), of the Souder, viz., Clark, the purser, and 
JBlliott, one of the engineers. Clark went ashore sick, ^' beating 
the Quarantine doctor," on May 23d, and died two days after- 
wards af yellow fever, on Claiborne street, near Conti. The 
1)urial certificate was given for " malarial fever.'* Elliott sick- 
ened after his arrival, and died on May 29th, no one suspecting 
the case to be yellow fever. His body was submitted by two 
-competent physicians to a careful post mortem, and was inspected 
by the speaker. About the middle of July some cases of a 
strongly suspicious character came to light on Constance street, 
near its intersection with Terpsichore, and in a few days all doubt 
was removed of their true nature. About a week previously a 
young man named Cohn came to the Touro Infirmary from Gas- 
^uet street, between Marais and Villere, presenting strong ap- 
pearances of yellow fever; but he recovered before attention was 
drawn to Constance street, and his case was considered question- 
4ible. Within a few days cases were found near the corner of 
Front and Girod streets, where Elliott had sickened; on Bien- 
ville, near where Clark had died on Claiborne street; and a case 
on Bobertson street, near the home of Cohn, who had been at the 
Infirmary, not more than a quai'ter of a mile from where Clark 
-died, and a still less distance from the Hotel Dieu, where Elliott 
-died. The line of infection seems tolerably clear, though long 
latent, from Clark to Cohn, and subsequently to the cases on 
Bienville and Eobertson streets; and also from Elliott, sick in his 
'boarding-house, to the subsequent outbreak at the corner of Front 
and Girod streets; but the outbreak on Constance street was so 
far from the wharf of the Souder (fully half a mile), and so long 
:after her arrival (more than six weeks), that it was long consid- 
ered out of the question to establish a connection between them. 

Eecont investigations show that some of the earliest cases on 
•Constance street, occurred in the family of a Mr. Coven, who is 
engineer of the tug boat, Charlie Wood. This boat lay at the same 
wharf occupied by the Souder, immediately after the departure 
of the latter for Havana, as stated by Coven himself at the time 
•of his illness. Mrs. Wasson, Coven's mother-in-law, was sick in 
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the beginning of Jnly, with Bymptoms answering closely to* 
those of yellow fever, and two weeks later other members of the- 
family, named Bolton, developed the same disease ; and it has 
been ascertained that a colored laundress, Emma Watts, living- 
in the yard of the Bolton family, had there done washing for 
Mrs. Wasson, and hung up her clothes to dry in the yard of the 
Bolton family. About the same time occurred several cases near- 
by, on adjacent streets, alleged, on lay testimony, to have been 
yellow fever. The objection naturally arises that the distance is- 
too great from the intersection of Front and Oirod streets, and 
the interval of time too long from Elliot's case to those on Con- 
stance street, for a chain of evidence to be established between 
them. " It must be granted," says Dr. Choppin, " that we should^ 
naturally expect to find intervening cases, both in space and 
time, but we are here confronted by no greater mysteries than' 
we find in other infectious diseases." 

August 8d — The newspapers report the yellow fever on the- 
increase. 

August 10th — Yellow fever continues to spread. 

Yellow fever, we thus find, made its appearance in New Or- 
leans on July 12th, and assumed epidemic proportions in the two 
latter weeks of July and the first week of August 

The maximum number of deaths occurred in the week ending 
September 13th. 

The day of the greatest moptality was September 4th, 90 
deaths. 

Numbers of refugees fled from New Orleans to Granada,. 
Miss., as they likewise did to so many, perhaps to every point 
along the railway leading north from New Orleans to Cairo, 111.. 
The number of stations enumerated by the Board of Experts 
along this line is 39, at only 16 of which yellow fever appeared,, 
or about 40 per cent. 

On the 10th of August it was reported that 35 persons were 
sick of yellow fever at Granada. The Memphis Appeal received 
assurances from two reliable sources that there was no yellow fever 
at Granada, but that the cases were " bilious fever." Neverthe- 
less, on Aug. 17th, seven deaths by yellow fever and 15 or 20' 
new cases were reported, this time without the usual contradic- 
tion. The disease must be regarded as having taken root in 
Granada in the second week in August, just one month later- 
than in New Orleans. 
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BI8& OV THE EPIDEMIO IN VIGKSBURG. 

Aug. 11th — A fatal case, mentioned in the New Orleans dis-^ 
patches, is said to have occurred, and to have originated in Yicks- 
burg. 

Aug. 13th — The Health Officer reports no new case to date.- 

Aug. 16th — Two new cases are reported by the Health Offi- 
cer (authentic). 

Aug. 16th — The Health Officer reports 3 new cases in Yicks- 
burg. 

Aug. 17th — There are 50 cases in Yicksburg; the disease is- 
spreading rapidly. 

Aug. 18th — 48 cases under treatment ; 16 or 20 new cases re- 
ported ; no deaths. ., 

Aug. 20th — 200 cases of yellow fever under treatment in 
Yicksburg; 12 deaths during the past 24 hours. 

Aug. 22d — " Epidemic very violent and malignant," says Dr.- 
E. G. Banks. 

In Yicksburg, therefore, the disease appeared between the 
11th and 16th of August, and became rapidly epidenfic by the 
close of the month. The first case occurred twenty -one days after 
the visit of the steamer J. D. Porter, on July 21st. 

RISE OF THE EPIDEMIC IN MEMPHIS. 

Aug. 13th — At a meeting of physicians in Memphis it was de- 
termined that there was as yet no cases of yellow fever in that 
city, except two men who had been landed on the Arkansas 
shore, and had crossed over to the city in a skiff. On the same 
day, however, a case of genuine yellow fever was reported at a 
lunch and bar-room frequented by river men. On this day, also, 
yellow fever is reported at Canton, Miss., and at Winona. 

Aug. 14th— Yellow fever is spreading rapidly; two deaths, 
and 21 new cases. The epidemic is fairly begun. 

Aug. 16th — 33 new cases and 6 deaths. 

From this date there was a steady increase in the number of 
cases and mortality. The disease was established in the 3d 
week in August. 
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RI8E OF THE EPIDEMIO IN MOBILE. 

Aug. 18th — The physicianB question the genuineness of the 
•<;a8e reported on the 16th inst. 

Aug. 19th — The Health Officer certifies to the Board of Trade 
that tl^ere is/io yellow fever in the city or surrounding country. 

Aug. 31st — One death from yellow fever. 

Sept. 6th — No yellow fever in Mobile. 

Sept. 17th— 2 fatal cases; another reported on Sept. 20th as 
fin indigenous case, in the portion of the city bounded by Beau- 
regard, State, and Conception streets. 

Oct. 15th — It is reported that the first death was on August 
15th ; thence to Optober 7th, there had been 32 cases, 18 of which 
died. From Oct 7th to 14th there had been 21 cases, and 4 
deaths. The fever had, up to this time, been limited to the 
northwest part of the city. 

Oct. 16th — 15 new cases; the fever is evidently spreading. 
Oct. 17th— 6 deaths. 
Oct. 19th— 4 deaths. 

Oct. 21st — 4 deaths in the last two days. On the 22d, 4 
deaths; on the 24th, 3 deaths; 46 deaths to date. On the 25th, 
S deaths ; on the 28th, 4 deaths, and on the 30th 4 deaths, which 
were the last reported. 

It will be seen that straggling cases occurred in Mobile from 
the 12th of August up to the first of October, and that about that 
time there was a manifest disposition towards extension of the 
disease. A limited epidemic is consequently noted, established 
wholly in the month of October. 

THE EPIDEMIC IN LOUISVILLE. 

Aiig. 13th — The steamer J. D. Porter touched at Louisvilli^ 
with several cases of yellow fever on board; she afterwards 
moved on towards Cinrdnnati, where she was not allowed to 
land. Many cases occurred in the city in the refugees from in- 
fected localities; in all, 89 cases were treated at the yellow fever 
hospital, of which four were indigenous. The first of these (Se- 
ibastian Jonas) was^admitted Sept. 27th. A case had previously 
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occurred on Sept. 16th. Dr. E. O. Brown, physician in charge, 
states that there were Miy or more cases originating in the in- 
fected district, bounded by Eleventh St., Maple St., and parallel 
alleys, where a new alley had been made, excavation with ex- 
posure of organic surface soil and of old privy vaults having 
been necessary for the work of grading. Of these 50 cases, 28 
died. The depot of the Louisville and Nashville railroad was 
opposite the northwest corner of Maple and Eleventh streets, 
where a large amount of baggage of various kinds was stored. 
Many of the sick had been employed about the depot. These 
indigenous cases appeared late in September and continued 
throughout the first three weeks of October. The epidemic was 
quite limited, both as to time and boundaries, but very malig- 
nant. 

THE EPIDEMIC IN CAIRO. 

Slept. 1st — ^No yellow fever in Cairo. 

Sept. 9th — Two miles above Cairo, three of Tom Porter's 
family sick with yellow fever; the disease well defined. No 
yellow fever in Cairo itself. One of these cases died on Sept. 
10th. The locality had been known to be very unhealthy for 
years, residents seldom escaping bilious disorders. 

Sept. 12th — Tom Nally, editor of the Cairo Daily Bulletin, 
died of yellow fever in Cairo this day; one of the employes 
very sick with the disease. 

Sept. 13th — Ike Mulkey, the above mentioned employe, died 
to-day. No new cases. 

Sept. 15th — Two of the employes of the Bulletin office taken 
sick on the 13th, v/ery low with yellow fever; one of these died 
after two days illness, the other on the 16th. No new cases. 

Oct. 4th— Several suspicious cases, with two deaths. 

Oct. 5th. — Two deaths. 

The fever may now be regarded as epidemic. On the 6th 
we note 4 deaths; on the 7th 2 deaths; on the 8th 2 deaths; 
on the 9th 2 deaths, all the cases being confined to the ^' infected 
district." On the 10th 1 death ; on the 11th 1 death ; on the 12th 

1 death; on the 13th 2 deaths; on the 14th 1 death; on the 15th 

2 deaths ; on the 16th 2 deaths ; on the 17th 1 death ; on the 
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18th we have to record the death of Dr. Waldo, Surgeon in Chai^ 
of the Marine Hospital, under whose care most of the sick had 
been placed. On the 19th 2 deaths; on the 22nd I death; on 
the 25th 1 death ; on the 2Bth 3 deaths; on the 27th 2 deaths, 
which are the last reported hy the nowspapers ; one more in 
the la«t week in October is reported by Dr. Charles W. Dunning, 
in a personal communication to the Secretary of the Medical 
Society of St, Louis. 

According to Dr. Dunning'a table, the maximum mortality 
was in tbe week ending October 19th, (12 deaths). The disease 
first became substantially epidemic in the third week in Septem- 
ber, and, prevailed thenceforth throughout the month of October. 

YELLOW FEVER IN ST. LOOI8. 

The facts in regard to the cases and epidemioform outbreaks 
upon the steamer Edwardsville, at Carondelet, and at Quarantine 
have been fully set forth. It has been shown that the fever at 
Carondelet was very distinctly comparable to the restricted epi- 
demics of Louisville and Cairo, though of much smaller propor- 
tions than in either of those cities. A common circumstance is 
noticeable at each point where yellow fever prevailed in this 
city and neighborhood in 1878, viz., that the disease did not tend 
to affect the individuals exposed to it, except in two or three 
cases, before the end of September. It was at this time that the 
earliest of the Carondelet cases occurred. About two weeks 
later, viz., the second week in October, the culmination of this 
disposition was observable in the increased number of cases 
among citizens, and tbe employes at Quarantine. The last week 
of September and the first two weeks of October, must be re- 
garded as the period in which the disease tended to establish it- 
self in an epidemic form, as it would most probably have done 
had the predisposition necessary been acquired, a month or two 
earlier. The decline of temperature of the third week of Octo- 
ber fortunately precluded all possibility of the establishment of 
a true epidemic. The first local case was that of J. Becker, tbe 
City Hospital nurse. 

Recapitulating now the conclusions arrived at for the seven 
cities considered, in which yellow fever prevailed in 1878, and 
for which I have a weekly statement of the meteorological con- 
ditions, we have the followir.g as a record, to which frequent 
reference will be made in the ensuing pages : 
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City. 



St. Louis 
Louisville. 



Period of the EetabUshment of 
Yellow Fever. 



23d of September to October 15th. 
23d of September to October loth 



Date of the first Lo- 
cal Cases . 



\ugust26th. 
September 16th. 



Cairo i 15th of September to October 7th . i September 9th to 12th 



Memphis 
Vicksburg .. 
New Orleans 
Mobile 



3d week in August. 

8d week in August. 

Two last weeks of July 

First two weeks of October. 



August 13th. 
August llth. 

July 12th. 
August 15th . 



I here present a list of the years for Charleston S. C, whose 
meteorological and mortuary records will he compared with each 
other. The whole number of years is thirty-seven, and these 
are all, including 1878, for which the requisite data are obtaina- 
ble, except by a personal visit on my. own part, and computation 
anew from the daily books of record. The series is regular fronk 
1832 to 1858, and is more or less irregular after this, nine of the 
years, as I have said, being deficient. I have made an effort to- 
obtain the records for these years, but without success ; their ab- 
sence in no way, however, interferes with the propriety or sig- 
nificance of the system of inquiry to which those in my posses- 
sion will b© made subservient. 



i 


Hygienic An- 




£ 


Hygienic An- 




£ 


Hygienic An- 


No. of 


es 


notation . 






notation. 


O 08 

5Z5c 
212 




notation . 


Deaths . 


1878 


Healthy. 


18.56 


Yellow Fever. 


i84;j 


Yellow Fever. 


3 


1877 


Healthy . 




1855 


Healthy . 


1 


1842 


Healthy. 




1876 


Yellow Fever. 


30 


1854 


Yellow Fever. 


627 


1841 


Yellow Fever. 


Spoi-adic- 


1875 


Healthy. 




185S 


Healthy. 




1840 


Yellow Fever. 


23 


1874 


Yellow Fever. 


40 


18.52 


Yellow Fever. 


310 


1&S9 


Yellow Fever. 


133 


1871 


Yellow Fever. 




la-il 


Healthy. 




1838 


Yellow Fever. 


350 


1869 


Healthy. 




1850 


Healthy . 




1837 


Yellow Fever. 


1 


1868 


Healthy. 




1849 


Yellow Fever. 


125 1 


1836 


(Cholera As., 


392 


1867 


Healthy. 




1848 


Healthy. 




1&35 


Yellow Fever. 


24 


1866 


Yellow Fever. 


1 


1847 


Healthy . 




1834 


Yellow Fever. 


4a 


1865 


Healthy . 




1846 


Healthy. 




1833 


Healthy. 




1858 


Yellow Fever. 


716 


1845 


Healthy. 




1832 


Healthy. 




185. 


Yellow Fever. 


13 


1844 


Healthy. 











The population of Charleston has varied of late years. In 
1835 it was estimated at 35,000, and reached 48,000 in 1861. 
In 1868 it seems to have declined to 35,000, but is now supposed 
to be over 50,000. 

For the proper application of the system of investigation 
which will be applied to these Charleston figures, it is necessary 
to group the years according to the number of deaths by yellow 
fever. The rule I have followed is an arbitrary one, but in ac- 
cordance with the usual mode of expression in Charleston and 
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elnewhere. Thus, where there have been no deaths by yellow 
fever, the year will bo termed " healthy " ; where the number of 
deaths by yellow fever has not exceeded thirteen, the year will 
be called "aporadic"; where the mortality by yellow fever has 
ranged between thirteen and one hundred and twenty-five deaths, 
the year will be classed as "least epidemic"; and whore the 
mortality exceeded this latter figure, as "great epidemic." 
These designations being fixed in advance for Charleston, must 
be adhered to throughout. The absolute number of deaths oc- 
curring in any year is of no paramount significance, but as 
these numbers have been fixed upon as accurately as possible, 
not merely for the purpose of truthfully denoting the compara- 
tive unhealthiness of different seasons, but in order to define a 
series of four groups of years, whose hygienic affix may denote 
these incremental grades of the prevalence of yellow fever be- 
yond the level of " health," it ia obviously necessary that no 
change of affix is possible. We thus have four nosological groups 
of years, quoad yellow fever; it will be seen that as the intensity 
of the yellow fever annotation rises, au denoted by the affix, so 
also will the meteorological intensities of all the true causes of 
yellow fever. The groups of years are as follows : 



six Gteategt Epidemic 
Yenre. 


Fire Leaet Epidemic 


FIveSpoTadlc 


NlDeteen 
Yea 


Healthy 


l»vnH deaths 
arv> Hi d«ailu 
(tM an deUlu 
SHSlOdeach* 
S5» 133 deatlH 
SSir, m deallu 
83«.IJhul. 3»a 


Mtha) 


1876' 30 deaths 

sift ip death^ 
M 2:1 deaths 
8SA » deaths 
#31 49 deaths 
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In 1850 the dengue or " breakbone " fever prevailed exten- 
aivoly, but there were no recorded deaths by "yellow fever." 
I regard this disease as a hybrid between yellow fever and 
catarrhal fever, aa one of its names, " catan-bo-biUous fever,'' 
somewhat implies; the year is consequently classified as 
a "healthy year " gwoad yellow fever. In 1836 Asiatic cholera 
prevailed with 392 deaths ; there was not a case of yellow fever. 
This year has, however, been classified as a greatest epidemic year. 
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but will never be incladed in the group, unless so expressly 
stated. As it cannot be introduced into the ^' healthy " years, in 
which no epidemics prevailed, but only such affections as 
catarrh, measles, or dengue, it will be omitted altogether from 
consideration, except when, in passing, it will be instructive to 
observe the high temperature and fiiirness of the dayd which qual- 
fied the cholera season. 

I inust now briefly explain the principles according to which 
this investigation will be conducted. 

About the year 1854, becoming interested in the etiolog}^ of 
yellow fever, after a general study of its history in Charles- 
ton and elsewhere, I became satisfied that we could arrive at no 
definite conclusions by ordinary methods of investigation. Facts 
were stoutly claimed and as stoutly denied by those who held 
opposite opinions with regard to the nature and contagiousness 
of yellow fever, nor was there any way of directly estimating 
the actual strength of the conclusions reached on either side. I 
was thus led to examine the meteorological figures, having a 
long series of years, recorded under the same system and by very 
reliable observers under the authority of the city, to compare 
with each other. After a number of wqtj laborious but abortive 
efforts to determine a single figure, or ^^pestilential coefSeient'^ 
for yellow fever, calculated from the several meteorological ele- 
ments, I determined to apply a system which 1 have denom- 
. inated "proof by the coincidence of the extremes and con- 
current progression of the means," or the establishment of pri- 
mary agentSy in the production and prevention of yellow fever. 
With this system I was successful, in what degree will be seen 
from the abstracts drawn from these researches, as yet unpub- 
lished, but now brought up to date by the addition, lately, 
of all the years it is possible to obtain. What this system 
is, and what degree of probative power pertains to it, I shall 
now briefly indicate, premising that as all my most important 
conclusions with regard to the nature and origin of j^ellow 
fever were reached in the progress of these investigations, 
and are still to a great extent founded upon their results, my 
purpose in introducing short abstracts from them into this 
analysis, is to show, when considering each meteorological ele- 
ment in detail, the real significance of the figures when studied 
by the system alluded to, and thus render it easier for the reader 
to appreciate their value when they are estimated from periods 
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of time far more limited than what we have at command in the 
records of Charleston. The usual method of demonstration, in 
researches of this kind, is that of ^' parallel movement/' an ex- 
ample of which may be seen in our study of the relations of sun- 
stroke to heat and humidity, of yellow fever to malarial fever 
and to "all fevers," and of its converse, or "opposite movement," 
in our comparison of cholera sporadica with malarial diseases. 
This system is only applicable with success, when the relation- 
ship between the two sets of data, either mandatively or prohib- 
itively, is direct, and under such circumstances may be employed 
for very limited periods of time. Its success depends essentially 
upon the non-existence of perturbing influences. 

The system by parallelism, moreover^ is the only one which 
can be employed where the number of years compared is too 
small to give accurate means, either of the meteorological or 
nosological intensities, but even here, will be found significant 
enough if any year of a series has been extraordinarily intense in 
either of these aspects. As such was the case in the year 1878, 
the yellow fever prevailing more widely than ever before in the 
West and Southwest, with most unusual exaggeration of the 
meteorological conditions nearly everywhere, I shall adopt this 
system in dealing with the records for the five years from 1874 
to 1878, particularly, as from the uavoidable shortness of the 
period of time submitted to examination, no correct indications 
can be drawn from a consideration of the means of any two or 
more of these years. 

The series of years recorded in Charleston is so long that the 
indications of the parallelism of the extremes can be tested by 
examining the movement of the means of the several nosologi- 
cal groups, thus enabling us to determine positively whether 
any inherent parallelism resides in a given series of figures or 
not. 

Every composite ofl^ect is the result of both causative aod op- 
posing agencies, which are arrayed against each other. The 
nature of the effect differs with the preponderance of the com- 
bined influence of one class of agencies over the other. Each of 
Xhese etiological classes must, moreover, contain agencies which 
vary in power, and which are still further dispensable or indis- 
pensable. We also find that the influence of many very power- 
ful agencies is nof exerted upon the effect directly, but upon it 
only through the intermediation of some other causative agent. 
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Each division of causes is thus divisible into (a) primary or indis- 
pensable causes, and (b) secondary, or even tertiary, causes. 
When a primary agent is at its maximum of action, it pro- 
duces its customary result with but little concurrent aid from 
the secondary causes, and in despite of even strong adverse 
action on the part of the antagonistic causes. So, also, when 
a primary agent is at its minimum of efficiency, or totally 
inactive, the known result cannot possibly occur, notwithstand- 
ing a high degree of activity in the secondary causes, or ab-s 
sence -or great inactivity of the opposing causes. Such primary 
agencies, are main influences in the production or prevention 
of an effect ; they are causos sine qua non^ as well as causes of 
absolute mandative power, under given conditions, which act 
concurrently with them as secondary and tertiary influences. 

An investigation like the one in which we are engaged, is a 
search after such primary agents. It must be borne in mind 
that primary agencies vary as the result, where this is com- 
posite, though not for every incremental degree of the result. 
While their power is uniformy manifest at the extremes of inten- 
sity, medium degrees of such intensity cannot be expected to 
exhibit a close parallelism with the development of the result, 
but the means of any fractional part of a sufficiently long series 
of increments will show by their own parallel increase that the 
indications of the extremes are the effect of the constant, indis- 
pensable, and irrepressible power of the agency whose action it 
expresses. 

An influence is thus recognized as a primary agency in the 
production of a result, when this result is coincident with the 
maxima of the incremental series of figures denoting the ac- 
tivity of the agent, and absent at the minimum of the series, 
and when the sum or mean of all these figures which are quali- 
fied by the result, is in excess of the sum or mean of all those 
against which the result is not placed, — ^and the recognition be- 
comes absolute, when the progression of incremental groups of such 
results is in accordance with that of the means of the figures of 
the incremental series which properly belong to such groups. 
An influence is recognized as a secondary or tertiary agency when 
the maxima and minima of the incremental series coincide with 
the presence and absence of the assumed effect, and when the 
means of its figures properly belonging to groups of results al- 
ready known to be progressive, are found to vary in strict par- 
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alldiam with these last, while at the same time, collal«ral reas- 
OQtng plainly allows that the relation of such an infiaeDce to 
the result, mast from ils natare depend upon the connnection 
existing between such an influence or agency, and a primary 
agency already established. 

The recognition of agencies in the prevention of a result, is 
effected hy an exactly converse method. 

Such is the theory of the mode of investigation which I have 
applied to the Uharleston data ; it consists essentially in the estab- 
lishment, by an analysis of various columns of moteorolc^gical 
increments, of the coincidence of the extremes, and the concurrent 
progression of the means of the proper figures, with the extremes 
and means of the grouped incremental results respectively. 

The underlying hypothesis, with regard to the etiology of 
yellow fever, to be proved or disproved, is, that th^ disease is 
caused by the known agencies of putrefaction in the presence of 
abundant pntrescible matter. To establish this hypothesis it 
will be necessary to demonstrate that the primary and secondary 
agencies in the promotion of putre&ction upon the sur&ce of 
the earth, are also primary and secondary agencies in the pro- 
duction of yellow fever, and conversely, for the primary and 
secondary influences which prevent common putrefaction, which 
should also preventyellow fever. 

The conditions of putrefactions are BO well known, that for a 
recognition of its primary and other agencies of both kinds, it is 
not at all necessary to have recourse to systems of figures. In- 
numerable observations of a scientific character upon the modes 
of fermentation and putrefaction, and the constant attention paid 
to such processes in the arts as well as in the ^miliar duties of life, 
leave us but little to desire with regard to a knowledge of the fun- 
damental conditions of all kinds of fermentation. Wo know 
when this process will take place ; we know how to arrest and 
promote it, and we are familiar with the conditions under which 
it will not be established. 

It will not be amiss to enumerate these conditions in a very 
few words. As is so well known, they are oxygen, or exposure 
to the air, heat and water. When these three agencies concur in 
any proportions, decomposition of organic matter mast take 
place with a rapidity and completeness depending both on the 
fermentescibility of the compound, and upon the intensity of 
each of the causes. 
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Exposure to the air, or due access of oxygen, is a condition 
which is universally attendant upon the modes of putrefaction 
which concern sanitary science. All fluids and solids of a putre-- 
fiable nature (colloidal) derived from organized heings, contain 
oxygen enough for the inception of putrefaction ; further con- 
sideration of this agent may, therefore, be dismissed. 

At the freezing point, or below it, putrefiable matter remains 
absolutely unchanged for any length of time. Tendency to, 
change is greatly diminished without absolute freezing, but the 
fixatipn of the water contained in the structures of the matter 
concerned, or holding them in suspension or solution, by congela- 
tion, seems to be indispensable to a total prohibition of the process.- 
There is then, practically no water present, for it has become 
transformed into ice.^ 

At a higher temperature than 32*^ F. the phenomena occur with 
a promptness and activity which vary with the enhancement of" 
temperature. Substances of soft and juicy texture^ such as fish 
and young meats, putrefy much more rapidly than less succulent 
ones, as they contain a greater proportion of dissolved albumen .^ 
Blood decomposes with great facility; at the temperature of the 
body, throe hours is sufficient to establish the process, as I have- 
foand in numerous experiments in which this point was a prom- 
inent one. The most putrefiable of all matters, however, are the^ 
excrementitious products of the animal economy. So great is- 
their proclivity to change, that they very often do so in part be- 
fore expulsion from the body. As they are naturally destined^ 
by disruption to subserve the necessities of the vegetable king- 
dom, so these excrementitious matters appear to be very early 
impressed with a powerful disposition towards molecular rear- 
rangment. The putrefaction of the semi-solid and liquid excre- 
ments of animals, begins with a readiness which it is almost 
impossible to avert or control in a hygienic sense, and gives rise- 
to a greater amount of gaseous matter and volatile effluvia ^ 
noxious to man, than any other class of putrefiable substances 
whatsoever. 

The third and last essential of decomposition, is water ; no^ 
decompositive change of the nature of those under consideration 
can occur without its adjuvancy; it is as indispensable as heat or 
oxygen. When an adequate supply of water is at hand, putre- 
fiskction follows its normal course if the temperature be favorable y 
but if water be too abundant or too scanty, the nature of the 
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putrefactive process is somewhat changed, but it is never wholly 
arrested, save by absolute dessication. When water is present, 
in whatever quantity, if the temperature be suitable, putrefaction 
will surely occur. This is seen in the putrefaction of the waters 
of even the Mississippi river, when allowed to stand for a day or 
two in summer; notwithstanding the very small proportion of 
organic matter existing in this potable water, putrefaction will 
begin and advance in it as soon as its temperature reaches 80° or 
90^y its products accumulating and becoming sensible to the olfac- 
tory sense. While in motion in the river, aeration, due to the 
-chafing of the stream against obstacles in its course, and to the 
influence of winds, and facilitated by wide exposure to the atmos- 
phere, produces oxidation and destruction of these products of the 
putrefactive process, which is necessarily in progress whenever 
the temperature of the river, or of its expansions over shallow 
-surfaces or in disused channels, reaches the grade of summer heat. 
If the air be devoid of ozone, or unusually calm, the gaseous and 
-other products of putrefaction from waters charged with organic 
matter, become commingled with the atmosphere. 

The substances whose putrefaction it behooves the hygien- 
ist to study, may be derived from the animal or vegetable king- 
-dom, or they may be of mixed nature, as indeed they usually are. 
As the constitution of putrefiable matter differs, according to 
their origin, so likewise does that of the substances or groups 
-of substances into which they are more or less completely 
-dissolved. 

The substances of unmixed animal origin most commonly met 
with by the sanitarian, are blood, skins, glue, animal and human 
fsBces, and urine, and the bodies of men and of domestic animals. 
The decomposition of such matters, evolves not only the well- 
known gases and volatile substances, but is accompanied by the 
-emanation from the surface of the putrescent mass, of a certain 
-quantity of its own changing material in a condition of exceed- 
ingly fine pulverization or atomization. It is by such matter that 
the sense of smell is mostly affected, like the sense of taste, and 
it is by such minute particles, consisting of the putrefying sub- 
stance itself in minute quantities, that human health is directly 
assailed, the gaseous effluvia being also highly detrimental to life 
-And health. The act of smell is a process of tasting, and we can 
readily understand how, under such circumstances, the putrefac- 
tion advancing without, may be kindled in the human organism 
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« 
by the immediate contact and absorption of particles in a state 

of septic activity. 

The substances of vegetable origin whose decomposition con- 
■ccrns us most, are the flour or grain of the cereals, which often 
run to waste and putrefy in the damp or inundated cellars of 
•cities ; leaves, hay, garden herbage, and the mud of ponds and 
swamps. 

The bodies of mixed origin, are the drain-water and mud of 
■cities, the mud of cisterns in cities; the surface soil of unpaved 
streets, alleys and court-yards; the contents of lagoons liable to 
overflow by the seaside ; of still or stagnant lakes or bayous ; the 
<5onlents of ponds and low areas without adequate drainage, both 
in the city and in the country, in the neighborhood of human 
habitations. 

Each substance of either of these classes, emits in putrefaction, 
some products more abundantly than the rest, according to its 
•chemical composition, which is characteristic, to a certain extent. 
The putre&ction of blood, for example, gives rise to large quan- 
tities of gaseous sulphides; that of urine, fasces and sweat, to 
ammoniacal products; of fish to phosphides of ammonium and 
hydrogen. The decomposition of the mud of drains, to sulphide 
of hydrogen, marsh gas and carbonic acid. Fermenting masses 
of herbage liberate carbonic acid, carbonic oxide, and sulphides 
in small quantity. All of these products are inimical to animal 
life, the sulphides, phosphides, and ammoniacal compounds being 
especially noxious. They act apparently by impairing the nutri- 
tive processes generally, and depraving the blood. The sulphides, 
there is every reason to believe, destroy the blood corpuscles 
directly, while carbonic oxide paralyzes them. The action of 
these gaseous products upon the economy, in conjunction with 
the high heat and humidity which is necessarily attendant upon 
the processes to which they are due, is to produce a general per- 
version and depravation of the nutritive processes, strongly dis- 
posing towards fever, or even to set up simple modes of fever, 
which may assume, however, a septic character in very exceptional 
oases, in virtue of abnormal conditions of the economy itself. 
These gaseous matters are not the essential cause of the grave 
fleptic fevers, or of yellow fever in particular — most septic and 
malignant of all ; but their presence in the air must be regarded 
■as one of the very strongest predisposing conditions to such 
fevers. 
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The direct kindling of yellow fever is to be attributed,- in my 
opinion, to imbibition, by the lungs and perhaps by the digestive- 
system, of the minute particles of decomposing matter, in 
proper kind, already mentioned, in virtue of which, septic 
processes advancing in putrefying foci on the surface of the 
earth, are directly transferred to the human fluids and solids, in an 
economy already predisposed toward the febrile state, as already 
briefly explained. These points I wish to state very clearly,, 
to avoid misconception. This transferred septic matter acts- 
exactly like the materies contagiosa itself; both are particu- 
late; neither of them germinal, both are yeast-like, derived from 
substances in a condition of fermentative change; both alike 
require a previous predisposition or susceptibility for the mani- 
festation of their properties; both alike, finally, are undoubtedly 
possessed of varying degrees of potency and the power of 
inducing predetcrminate modes of change in the human or- 
ganism, in all respects, perhaps, similar to those in which they 
themselves originated. These are the attributes of every par- 
ticle of every fermenting mass. 

It will be observed that I said nothing about "germs." I do not 
see any reason to believe that putrefaction, a world-wide process,, 
the grand complement of composition^ in steady progress from 
the death of the first living fragment of protoplasm to the 
present time, the only natural route whereby matter can sweep 
through its ceaseless cycle of integration and disintegration, — 
whereby inefficient and ilEiiling forms of organic life are dissolved 
into dust and thin air, under the moulding hand of nature to ap- 
pear in new, more varied and more accurately adjusted embodi- 
ments, is due to the implantation of germs in fermentable matter.. 
Nor can I believe for a moment, that so indispensable and ma- 
jestic a process could possibly be dependent upon the chance of 
a deposition of sporules or any kind of germinal matter. A 
multitude of facts, moreover, entirely preclude our acceptance 
of any such narrow dogma, which has been imposed upon us by 
the anatomists, botanists and microscopists, while wholly at va- 
riance with the broad principles of organic and physiological 
chemistry. Here Justus Liebig still reigns, and in my opinion,, 
will continue to rule for ever ; germs are not the causes of putre- 
faction, but its accompaniments and products. The minute organ- 
isms, now so freely talked about, take their origin in the excite- 
ment and chemical commotion which belongs, in its very essence^ 
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to the fermentative state, appearing now, in our days and under 
-our eyes, as they did upon the shallow shores and slimy ooze of 
the primeval waters, under the impulse of a creative power 
inherent in nature, then, now, and henceforth) by an act of crea- 
tion, which not only steadily sustains all things, but perpetually 
reproduces th^ simplest " beginnings of life," even in the phials 
and flasks of Pasteur, Tyndall and Bastian. 

Having thus very briefly stated the principles" which must 
govern an investigation like the present one, I pass on to a 
succinct consideration of the meteorological conditions in detail. 
In "each case I shall present abstracts from my researches upon 
the etiology of yellow fever in Charleston, for reasons already 
:a8signed, and as I have said, will employ for these latter the 
system of analysis which I have described as a search after 
" primary agents." For the five years of record and the eleven 
cities, we shall be obliged to content ourselves with the simple 
system of " parallelism." 

In the Charleston records, the three months — August, Septem- 
ber and October, — are considered conjointly, separately, and in 
-combination with each other; these montHs constitute what 
may be denoted as the "yellow fever season," since yellow 
fever never becomes epidemic in Charleston earlier than the 
month of August, at least according to the statistics of forty -two 
years, which I have searched. In the Southwest and West, how- 
ever, yellow fever may appear in July, seldom if ever becoming 
epidemic before that month, and I have consequently considered 
the four mpnths July, August, September and October, as the 
"yellow fever season," or "summer" in the records for the 
eleven cities. 

THE TEMPERATURE. 

For the purposes of epidemiological investigation, it is strictly 
necessary to be provided with figures expressing, for various 
hours of the day and night, the proper heat of the soil or surface k 
of the earth, as everything in contact with this surface tends to 
assume its temperature. Thus the temperature of the air, of fluids 
and solids in contact with the earth, of buildings, and even the 
body of man himself, is directly controlled by the temperature 
of the soil on which they rest. No such record, however, is at- 
tainable, and we are obliged to remain content with a record of 
the temperature of the air near the earth. 
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The temperature of the surface of the o&rth U maintaiDed by: 
Ist The proper or intrinsic heat of the earth's interior mass. 
2d. By the heat of the starx, which Pouillet has estimated as 
but little inferior to that of the sua itself. 

8d. The sun's radiation — whose power is calculated as com- 
petent to molt a mass of ice 103} feet in thickness over the en- 
tire surface of the globe in each year. 

The conditions affectingthe temperature of the earth's surface, 
ire mainly the following : 

1. Return radiation, by day and night 

2. Latitude. 

3. The position of the earth in its orbit, or the season of the 
fear. 

4. The presence of spots or facniffi upon the sun's surface. 
6. The fairness of the days and nights. 

6. The. cloudiness of the nights. 

7. The humidity of the air. 

8. The pressure of the atmosphere, or altitude above the sea 
level. 

9. The steadiness of the surface. 

10. The density of buildings. 

11. The color and composition of the soil. 

12. Undulations and irregularities of the surface. 

13. Aerial convection. 

14. Winds. 

15. Kvaporation of water. 

16. Precipitation of rain, snow, or hail. 

17. Inundations. 

18. Proximity of bodies of water, and mountainous regions. 
When the surface is covered by water, shallow collections alone 

ioncerning us at present, if the water is motionless, it soon 
>ecomes heated to a temperature approaching that of the solid 
urfaces near by, but if in motion, it yields to seasonal and geo- 
graphical influences. It is obvious, from the long list of condi- 
ions alone detailed, that a bare mention of them must suffice. 

The calorific power of the sun, so far as this depends upon 
ts altitude, in our hemisphere, is greatest on the 2Ist of June 
,nd least on the 22d of December. On the 21st of June, the 
lOrthem hemisphere would thus, as first sight, seem to have at- 
ained its maximum of heat, and the temperature of the earth 
hould decline, it might be thought regularly towards the north 
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pole. It is found, however, that the highest heat is reached 
about the end of July or beginning of August; at that time, for a 
short period, instead of diminishing towards the pole, the tem- 
perature actually varies in the opposite direction. This unex- 
pected fact is attributable to the sphericity of the earth and to the 
accumulation of heat. If the earth did not turn upon its axis,., 
the influences of the sun alone, by such accumulations of it& 
effects, would be powerful enough, very soon, to kindle a univer- 
sal conflagration on the surface exposed to its action. We see 
an etfect of this kind in the desolate character of the moon'a 
surface, wjiich revolves upon its axis only once in twenty-eight 
days. But as the diurnal revolution of the earth is accom- 
plished with far greater rapidity, radiation at night counterbal- 
ances the eflects of the constant action of the sun by day. The 
heat of the earth's surface, in this respect, is consequently de- 
termined by the number of hours of sunshine in a day or season^ 
as opposed to the number of hours of night. , 

The maximum effect of the sun's radiation is attained some- 
time after a given spot has passed the meridian, and some weeks 
after the sun has attained its greatest northern altitude. Then 
the varying length of the days modifies the effect of the angle 
of insolation. When the sun is north of the equator the day& 
are longer than the nights, and when the sun is south, the^ 
reverse obtains. Taking the temperature of the months, the 
highest point in the northern hemisphere is every where reached^. 
as a mean of several years, in the month of July, the second or 
third week of that month, or even later. The following table 
shows the monthly mean of temperature in Charleston, which I 
have calculated from a series of twenty-six years : 



Means. 



Jan. 



50.40 



Feb. 



52.33 



M»ch 



67.69 



April 



64.88 



May 



73.34 



June 



78.81 



July 



81.46 



Aug. 



80.79 



Sept. 



72.62 



Oct. 



66.81 



Nov. 



58.19 



Dec. 



51.87 



July is the hottest month, though but little in excess of 
August; January is the coldest, for reasons which are the ob- 
verse of those explained in connection with the maximum of 
monthly temperature. The high temperature of the month of 
June will be noticed, only 2.61® below that of July. As yellow 
fever very seldom occurs in Charleston before the third week 
in August, we have thus about eighty days in which the tempera- 
ture, as a mean of a long series of years, ranges in the neighbor- 
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hood of 80®. In those years in which yellow fever prevails, the 
mean temperature of these eighty days is higher still. We shall 
find epidemic seasons are the hottest of all. The effect of this 
long continued heat, upon the economy, is shown in a general 
exhaustion of the forces due to ai. unusual stimulation of the 
nutritive processes, in all cities where the annual mean tempera- 
ture is high. The air becomes laden with humidity, whose in- 
fluences, by preventing proper refrigeration of the body by the 
appropriate mechanism of the evaproation of the sweat, becomes 
equivalent to additional increments of temperature. Under the 

. continued effects of an exalted and maintained heat and humidity, 
decomposition of all kinds becomes more active and its products 
being absorbed by the system, still further impair its reactive 
powers, and tends to establish a predisposition to fever. If now, 
the nights be calm, and foci of purtrefaction abundant, no very long 
period of time elapses before some one individual whose predisposi- 
tion is exaggerated, or who has lately arrived from regions where 
his system has never before been called upon to exert itself so stren- 
uously in reactive antagonism to assaults of so high a grade, 
becomes affected by the putrescent effluvia, and becomes ill with 
a bilious fever of septic character. A little later, others are still 
more profoundly affected, some of them vomiting grumous, 
blackened flakes ; later still, the affection is characterized by dis- 
tinct and unmistakable "black vomit. Such is the usual course 

. everywhere. The first cases are called maligannt^ the later are 
disputed, until difference of opinion is no longer possible. So 
also, if an individual, predisposed towards fever, as above stated, 
comes into contact with the materies contagiosa of a previous 

. case, on account of the power which this contagious element 
possesses of at. once stamping the system with all those peculi- 
arities of morbid action in which it was itself begotten, — ^we more 
often have a fully declared, unmistakable case of yellow fever, 
with black vomit, from thebegining; yellow fever ^' d'emblei." 
The gradually increasing severity, of the earlier cases, and the 

: absence of black vomit in the first cases, even when fatal, fully 
explains the differences of opinion almost invariably expressed 
by local practitioners as to their true character. Year by year, 

;and whenever yellow fever appears, we encounter a similar 
contest of opinion which would not be engaged in so promi- 
nently, were this distinctly gradual development of yellow fever 

^properly appreciated. Even in early cases indisputably due to 
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the inflaences of contagion, the symptoms are somewhat obscure, At 
times. Turning now to the Charleston records, 1 present the fol- 
lowing tables of increments of temperature in which the several 
months of the summer are differently grouped, viz. : 1st. Au- 
gust and September. 2d. September and October. 3d. August 
and October. All of these are based upon the 7 a. m. and 2 p. m* 
registrations, the minima and maxima of daily temperature, 
while the later tables of temperature which follow those, will be 
based upon the 7 a. m., 2 p. m. and 9 p. m. registrations. These 
latter tables will therefore express the true mean temperature^ 
while the first' six of the series express only an arbitrary mean 
temperature which is not reliable as a record, though perfectly so 
for the purposes of comparison which concern us here; In this 
way we have quite a number of variations of the temperature 
figures. It will be found that, however varied, and into whatsoever 
combinations thrown, the indications of them all are identical* 
To show that this is so, is the object of the variation, which indeed 
I have practiced in a great many more forms than shown here, 
and always with identical results. I now present the follo^^ing: 
Table A : showing the increments of temperature, calculated 
from thirty-four years, from the 7 a. m. and 2 p. m. registrations for 
the months of August and September conjointly. The years 1875 
and 1876 are calculated fif*om the morning and afternoon obser- 
vations of the Signal Service. 



Years. 


Temp 


Hj'gienic Annotation. 


Years. 


Temp. 


Hygienic Annotation. 


1836 


&5.58 
83.20 
82. C) 
81.73 
81.31 
81 15 
80.66 
80.51 
80.45 
80.43 
80 88 
80.06 
80.02 
79 04 
79.09 
79.48 
79.17 


Cholera. 
Yellow Fever. 
Yellow Fever. 
Yellow Fever. 


18 6 
1850 
1853 
1843 
1882 
1857 
1847 
1867 
1851 
1858 
1875 
1852 
1844 
1849 
1848 
1845 
1842 


79.16 
79.03 
78.71 
78.66 
78.65 
78.68 
78.60 
78.50 
78.01 
77.81 
77.70 
77 88 
77.01 
76 96 
76.92 
76.87 
76.12 




1^8 




1840 




1887 




1655 




1834 






1868 






1833 






1876 






1854 




.1860 






1841 




V* ...•. 


1846 


• 




1830 


r 




1835 


, 


Healthy. 
Healthy. 
Healthy. 


1806 




1866 









The maximum is found in the cholera season. The three next 
highest maxima are yellow fever years. The minima corre- 
spond with healthy years. Subjoined is a table showing the 
movement of the means of the nosological groups, the cholera 
season being omitted. 
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Table B, showing the progression of the means for Table A: 



Epidemic Years. 



Mean 79.88 



Sporadic Yeare . 



Mean 79 7* 



Healthy Years . 



Alean . 78.a 



The progresciion is regular, and corroborates the indies^tions 
of the preceding table. We therefore conclude that the mean 
temperature is a primary or indispensable agent in the product £on of 
yeUow fever. 

I next present a pair of similar tables for September- and 
October, conjointly. 

Table C, showing the increments of temperature for tbirty- 
fonr years, calculated from the 7 a. m. and 2 p. m. observations, 
and for the months of September and October, conjointly. The 
^gures for 1875 and 1876 are calculated from the ^* morning and 
afternoon observations " of the Signal Service, viz., 7.24 a. m. 
and 4.24 p. m. : 



Years. 


Temp 


Hygienic Annotation . 


1 Years. 


Temp. 

72.15 
U.W 
71 90 
71.89 
71.43 
71.31 
71.25 
71.18 
71.16 
71.11 
71 06 
70.93 
70.71 
70 32 
70.02 
69.64 
69.22 


Hygienic Annotation. 


1840 
1837 


76.83 
76.76 
74.86 
74.62 
74.46 
74 26 
73.90 
73.66 
73.66 
73.34 
73.09 
72.82 
72.87 
7?. 54 
72.40 
72.32 
72.16 


Yellow Fever. 
Yellow Fever. 
Yellow Fever. 
. Yellow Fever. 
Yellow Fever. 
(Cholerb.) 


1867 
1842 
1832 
1843 
It^ 
1841 
1850 
1836 
1849 
186S 
1848 
1851 
1866 
1876 
1857 
1845 
3875 




1866 




1834 




1839 




188B 




1868 


• 


1888 






1809 






1833 


« 


./• 


ia'» 






18&5 


■ 




1864 






1846 






1847 


* 


• 


1855 




Healthy. 
Healthy. 


1868 


• • • 




; 



The maxima indicate yellow feVer seasons, andi the minima 
healthy seasons. , i 

I present, below, the cprresponding table of the Ineans.' 
Table D, shbwiiig the .movement of the. means for Tafcle G: 



Epidemic Yeara^ 



Mean 72,8C 



: Sporadic Years. 



Mean 72.Ti 



Healthy Years'. 



Mean 71.88 



The progression is regular, although the difference between 
the means of the sporadic a-nd epidemic years is but slight. W^ 
must recollect that, in consequence of the omission of the 9 p. m. 
registration from these tables, the g^ner^l and exceptional graded 
of temperature are reduced below their true figure, the 9 p. mI 
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temperature being natarally intermediate between t^at of th^ 
morning and af\ernoon. , 

I present a^ pMr of tables of, similar x^baracler for Augnst and 
October eonjointl}', September beinp^ purposely omitted. 

Table E, showi ng the increments of temperature for thirty-four 
years, calculated fVom the 7 a^ m. and 2 p. m. regiistrations, and 
for the months of Augnst arid Q6tober conjointly. "For the -years 
1875 and 1H76, the temperatures have been calculated from the 
" morning" and "afternoon " observations of the Signal Service: 



Tears. 


Temp. 


1837 


78.81 


1834 


76.86 


1839 


76.68 


18:)6 


7«.68 


1840 


76.38 


1858 


76.08 


I8a» 


76^- 


1869 


76.94 


18:t6 


75.64 


1862 


76.80 


. 1864 


75.06 


1847 


76.06 


1&51 


74.79 


1832 


74.32 


f 1866 


7%.S4 


.1819 


74.28 


< 1865 


74.12 



HTf^ienic Annotation. 

■ ■ .1 III - 

Yelhiw Fever. 
Yellow Fever. 
Yellow FeVer. 

(Cholera) . 
Yellow Fever. 
Yellow Fever." 
Yellow Fever^ .. 



Years. 


T*»inp. 


1846 


73.83 


1832 


73.64 


1866 


73.67 


1»V3 


73 64 


1867 


73.46 


1860 


73.27 


1844 


78-36 


1066 


73.17 


1848 


73.16 


1876 


72.77 


1841 


72.72 


1843 


72.41 
72.2S 


1867, 


1876 


71.82 


1845 


70.88 


1842 


<9.87 


1868 


68.18 



ETyfd^nic Annotation. 

, 'i 

•» 

• ••••••• •■• ••■■•••••••••J 

• •••••.••«•••••.; ^. 

Healthy. 

Iteaithy. 
Healthy. 
Healthy. 



The maxima coincide with j^ellow fever years, and the minima 

with healthy years. Subjoined is the accompanying table of the 
.means: 

Table F, showing the progression of the means for Table E : 



Greatest Epidemic 
Years. 



Mean 



76.66 



Least Epidemic 
Yean . 



Mean. 75.1b 



S})oradic 
Years. 



viean -73.96 



Healthy 
Years. 



Mean 78.88 



The progression is regular, and corroborates the indications 
of the previous table. According to this record also, therefore, the 
temperature is a primary agent in the production of yellow fever, 

I present, io the next place, a pair of tables for the proper 
yellow fever season in Charleston, viz., the three conjoint months, 
August, September and 0<;tober, in which the 'figures given are 
the true means of temperature, being based on the three daily 
observations. 

Table G, showing the increments of teinperature, calculated 
from^ the day and night means of the register thermometer for 
those ^years through which this record extends, and for years 
previous or subsequent to this, from the 7 A. m., 2 p. m. ajid ^ 
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f . H. regUtratione, and for tbe months of Angaat, September and 
October conjoinly, for thirty-aevcn years : 
















































































The maxima of temperature exhibit their infiapnce in tbe 
-annotation of "yellow fever" to the four next highest figures. 
The cholera season of 1886 beads tbe season ; this was the hot- 
. test ever knowa in Charleston. The other figures to which 
there is no annotation, as in all those tablet), indicate years in 
which yellow fever sometimes prevailed or did not. Their indi- 
cations are unimporlant, as the table is intended to show the 
^wer of the temperature in compelling the existence of health 
at ils minima, and of pestilential seasons at its maxima only. 
By the theory of this mode of proof, the indications of the mid- 
dle figures of an incremental series are unimportant. 

Table H, showing the progression of the nosological means 
for table G : 



Cir 


aiml Eiiiaemic Yea 


r»,|l^sl Epiilen 


Ic Yen™. 


SporaiUc 


Ym™, 


Healihy Yfftis. 




MMa,K.Si 


Mean, 


*.BS 


"■"- 


-l.« 


Mean, T4.:» 



The progression is seen to be regular. The average temper- 
ature of tbe healthy years is less than that of the sporadic 
years. The mean temperature of the sporadic years is lower 
than that of the least epidemic years, and the temperature of the 
greatest epidemic years is the highest of all. This table is there- 
fore strictly confirmatory of all the foregoing tables, and cspe- 
-cially of Table G, and proves beyond all dispute that the mean 
temperature is a primary agent in the production of yellow fever ; 
not merely a condition of yellow fever, but a resistless cause 
thereof. The influence of other conditions is recognizable in 
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Ihe perturbation of the middle figures of each incremental series. 
The temperature is, therefore, a cause without which yellow fever 
-cannot exist j at whose maxima yellow fever in intensity of some 
-degree, though not of necessity of the highest degree, must exist, 
provided moisture and putrefying matters are concurrently pres- 
ent, and a causative agent, whose efficiency is proved by the 
march of ' the nosological groups, in strict parallelism with the 
means of the temperatures of those groups respectively. The 
<;holera year has been omitted from Table H because the inquiry 
is not concerning the etiology of that disease; and this year can- 
not with propriety be included in the list of healthy years, not 
«ven quoad yellow fever. Had it been placed among the great- 
est epidemic years — which would be proper, perhaps, in some 
respects — its figure, highest of all, would only have heightened 
'the mean for such years in Table H* 

I present, finally, a pair of tables in which the temperature 
for the months of August, September, October and November 
are compared. It will be seen that in 3*ellow fever seasons, even 
in the month of November, when the cases are few and epi- 
-demics rapidly disappearing, it is usually hotter than in healthy 
seasons, and that the variations of its figures are not pronounced 
enough to affect means based upon a combination of the three 
previous months, such as we have just considered. 

Table 1, showing the increments of temperature, calculated 
iromthe day and night means of the register thermometer for all 
the years through which this record extends, and for years pre- 
vious to this, from the 7 a. m., 2 p. m. and 9 P. m. observations, 
•and for the months of August, September, October and Novem- 
ber conjointly : 



Tears. 


Ttfmp. 

74.12 

72.81 

72.36 

71.98 

71.91. 

71.44 

71.41 

71.39 

71.21 

'<Ki;r 

71.04 

7L04 . 

71.01 

70.92 

70.89 

70.70 

70.70 


• 
Hygienic Annotation . 


Years. 


Temp. 


Hygienic Annotation. 


1837 


Yellow lever. 
Yellow fever. 
Yellow lever. 


1833 
1865 
18li6 
1851 
1844 
1832 
1846 
1868 
1849 
18^ 
1857 
. 1876 
1875 
1858 
1848 
1842 
1845 


70.64 
70.60 
70.48 
70.42 
70. a*) 
70.33 
70.28 
70.22 
70.20 
69.94 
69.44 
69.80 
69.06 
68.94 
68.90 
67.70 
67.37 


. 


1835 




' 1834 
1855 




1840 


«• •••• • ••••• 




1838 






1850 


' 




1838 






1S47 . 






1867 




' * ' 


1854 


.. 




1809 






1856 


* 




1853 




1841 




Healthy. 
Healthy. 
Healthy. 


1852 . 


, 


1836 


• -. 
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The maxima correspond to yellow fever seasons, and the 
minima to healthy ones. I present also, below, the companion 
table of the means. 

Table J, shoi^ing the progression of the means of the noso- 
logical groups, for table I. 



Epidemic Yean. 


Sporadic Yean. 


Healthy Yean, 


Mean, 71.01 


1 
Mean, 70.97 


1 

MeaD, 70.21 



The progression is regular, and corroborative of the indica- 
tions of the companion table, 1. The month of November, iu 
Charleston, does qot properly belong to the yellow fever season, aa 
the eases which occur in that month are almost exclusively due to 
infection at previous periods, Nevertheless, the inherent strength 
of the figures is stieh that they are able to boar even this test. 

These tables demonstrate, with i^n authority which admits of 
BO question, that high heat is one of the primary causes of yel- 
low fever. Thatwhen the heat is unusually high and long contii^- 
nedfOfher meteorologicfitl conditiohs, especially stagnancy of the air 
concurring, yellow fever will necessaril}"^ appear, and conversely, 
that at the lowest temperature known at Charleston, yellow fever 
cannot originate, nor spread, nor be engrafted by importation. 

We must recollect that when yellow fever has originated in 
the midst of very hot weather, on account of its proper conta- 
gious character, it will become disseminated, although the mean 
.temperature decline so greatly as to reduce the general, mean of 
the month, or even of the particular season, to a point lower 
than that of the mean of years in which no yellow fever has 
occurred. The fact remains true, nevertheless, that the fever 
would never have existed without the agency of the excessively 
high temperature, an assertion which we have been happij}' aWe 
to substantiate in consequence of the action of a meteorological 
law which determines that a season which is very hot in July 
and August, will continue, almost invariably, to be hotter t|ian i^s. ,' 
mean until December. Thus it is, that yellow fever seasons are 
almost always longer than usukl, and the desired frost ip post-* 
poned by the activity of the very causes which have generated \ 
the disease and still sustain it. 

Having now considered the agency of temperature in the 
generation of yellow fever in Charleston during the last forty-^ 
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«even years, I proceed to examine the data in my bands relating' 
to the great epidemic of the West and Southwest in 1878. The 
«eries, which is the longest for which records can be obtained 
from each of the eleven cities, viz., five years, is still altogether 
too short to admit of any elaboration of means of groups of 
yearSy as has been possible for the long seifies ^f the Qharleston 
records. We can only use the system of pjarallelism or compare 
ison, and in some instances note distinct progression. The fig- 
ures are in most cased so pfonoanced, in consequence of^the in-- 
ordiuate intensity of the meteorological elements of 1878, that it 
will be easy to seize their most prominent indications. 

1 subjoin a table Oif'.the mean temperatures for each of the 
four siimnier njionths, with the monthly, sefisonal, ^nd great sea- 
sonal means, for each of .the eleven cities, i This table, ana oth- 
ers like.it, to follow, have been abstracted from the published 
annual reports of the signal officer, except for 1878, not yet 
pubiished. The figures for this year have been condensed fi'om 
data kindly furnished for the use of the Medical Society of St. 
Louis by the Chief Signal Officer. 



ST. LOUIS. 



LOuisyiLLij:. 



Year. 


July 


Aug 


'iepi 

68.99 
u9.8 
66 8 
67.2 
70.2 

68.6 


Oci 

i7.7« 
•>9.« 
.V5.7 
4.7 
■W.l 

V>.78 


Mean. ' Year. 


July 

81.67 

78.9 

79.2 

79.1 

riO.7 

79.91 


Aug 


"^ept 

68.73 
69.2 
67.5 
Ob A 
72.3 

68.&-; 


1 
Oct 

57.74 

61.3 

:>3.6 

54.0 

57.5 

V».3S 


,M.eai». 


1878 
1877 
1876 
1876 
18<4 


82.31 
78.4 
79.2 
78.2 
SI. 6 

9 92 


9.K 
.6.0 
77.8 
73.1 
78.3 

76.8 


72.06 1878 
70.95 1877 
69. 9 J 1876 
68.35 1875 
72.02 1874 


78.84 

75,1 

77.6 

73.7 

79.3 

79.91 


71.74 
71.37 
69:47 
68.30 


Mean . 


7n.m Mean. 


70.^ , 





# 


CAIRO. 






• 


MEMPHIS. 


^ 




Year. 


July 


Aug 

81.0 
77 5 
77.5 
78.6 
78.6 


»ept 

i9.66 
0.2 
i8.6 
iJ7.5 
1.9 

;9.5<< 


Oct 

19^ 
\M .5 
•)6.1 
W.2 

:>8.2 

-♦S.IT 


Mean . Year. 


July 

^.69 
^.4 
il.S 
82^2 

82.8 


Aug. 

^2.04 
78 .D 
79.1 
74.9 
i2.9 

•9.39 


Sept 


Got 

61.73 

62.8 

58.5 

57.1 

60.3 

60. J 


Mean. ^ 


1878 
' 18n 

1876 
^1875 

1874 


S2.84 

9;0 

9 9 
78.9 
81.3 

!«>.39 


73.36' 1878 
72.05 1877 
70.52 ■ 1876 
68.80 • 1876 
72.50 1874 


71.73 

71.0 

70.0 

60.8 

73.2 

1.15 


74..80 
.78,05 
72.22. 

71.00* 
74.80 


At ean . 

: -^ — 


77. 6r 


71.45 Mean. 


73.17 



VICKSBURG. 



Year. 

1^78 
1877 
1876 
lb76 
• 1874 



- 


.. — 






Jiih 


Vug 


•Sep 


Oct 








* 


SiirZi 


>2.47 


75. J 


i5.5J 


HA 


U.l 


74.0 


i6.0 


8/.6 


iO.2 


.4.0 


.3.2 


83.5 


78.8 


.3,4 


t>1.0 


81.1 


o4.6 


76.9 


i4.7 


<".'' 


'l.?l<» 


-4.« 


'4.2f 



Mean. 

76.69 
75.87 
75.00 
74.27 
76.82 

75.71 



GALVESTON. 



Year. 


July 


Aug 


^ept 


O't 


1878 


84.81 


3.90 


78. 6J 


73.7i 


•1877 


84.4 


84.6 


80.1 . 


71. 5 


1876 


8 :o 


88.7 


;9.4 


71.6 


1875 


85.6 


82.9 


.4.7 


70.6 


1874 


82.^5 


34.4 


;9.6 


71.8 


Mean. 


84 46 


S3.90 


78.46 


71. 8f 



Mean. 

•86.*27 
80.15, 
79.92* 
78.46 
79.66' 

79.67' 
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XXW OBLRAN8. 



toe M.ijiia.Mbs.eu'o.s:! 79. « 

1877 ^.7 .M.l ,78.4 TO.* TB.Sft 

l§7a 8S.4 <(U.l 1:9.1 luT.fl ! 78.07 

187S Bl.8 iIB.S 176 e 87 S I TB.iS 

1S74 81.4 i«i.9 ;8.e ;;o.4 j k.k> 

Mum, lea. ggjai. 4178. aa'oB.LTl 78.M 



HOKU.E. 

Ywr Ijnly.Aiie ^epl Oel M""- 

i(i7t« |84 4i'Di.ae7T.o;ja7.ee ts.w 

i(i7s <i«.i igo!i ;a!s 'im!4 78.is 

187S 1«S.B |78.4 7S.I |S*.7 i».« 

18T4 ■SOU 8S.8 n.9 |67.* 77.47 

Mtan lB3.44|8l.4477.aTiea.0B 77.01 



CRARLBSTOH. 



Tt«r 


Jalj-lAaBJ-iepf Dot 


M«ii. 


1877 

. 1878 

MMn. 


4. 84 

P. 


8u.«a:;7.«W.or 

S::'S;5S1 

79.9 7n.l ,M.3 


11 



Year. 


Jalf Aug !i<pt 


Oct 


Mesn. 


878 
877 


m.96 78.18 7*.»a0.S 
79 tf 177. » 68.T !«i.O 

.'a!fl Tsis 7o!4 .■»!)« 


lis 

70.M 


n»n 


«.ST ;8.re|i».9n 


W^-i 


71 .W 



PHILADELPHU. 



TMr 


f™. 


.vug 


Sep 


■<.. 


Hnn; 


1878 
















































1874 


14.7 71,1 


198.0 




67.S0 


Mean 


78. M 


M« 


K6.I 


M.ei 


«7.7ft 



By an inspection of these figures we determine the followmj? 
observations : 

let. In every one of the eleven cities, except Charleston art£i PA»- 
adelpkia, there has been an unbroken progression of the «^<MO>wt 
means from 1875 to 1878. 

2d. The great seasonal mean for all the cities moves w£'t^ i"*' 
broken regalarity from 1875 np to 1878, which was the l»ott«t 
season of the group of five years, thus : 



YI.H8. 


1874 


18711 


1876 


1877 




0mA M*jMUtA iDAaa for 11 vlilu. . . . 


74.*S 


Ti.lS 


7».M 


74.08 



8d. In eight of the eleven citJes, the year 1878 was liie !»*«»*' 
of the five years. From 1876 to 1878 there has been a ^ '*^'^^ 
increase of temperature over the whole of the United ^^WtM)- 
BOuth of the latitude of Philadelphia, at least, involving t-*^* '"" 
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terior as well as the coast. Assuming, as I do, that yellow fever 
is the product of high temperature (as one of its main factors), 
we have in this very unusual heat of 1878, an explanation of the 
prevalence of the disease in that year on such a terrible scale. 
It will bo seen that the year 1874 was above its mean seasonal 
temperature in St. Louis, Louisville, Cairo; Memphis, Viclcsburg, 
New Orleans and Mobile. Yellow fever prevailed to some ex- 
tent in Charleston, New Orleans, and other places, and ten-ibly 
in Shreveport in that year. In Gftlveston, Charleston, Norfolk 
I and Philadelphia, the season of 1874 was cooler than its mean. 

4th. The great seasonal mean of the five valley cities is 
72.33^ that of the three gulf cities, 78.29, and that for the throe 
Atlantic cities, 71.94**. The gulf coast is therefore habitually 
hotter than the river margin up to Cairo, St. Louis, and Louis- 
ville, ^nd this again habitually hotter than the Atlantic seaboard 
by .39 of a degree. 

5th. The seasonal mean of 1878 for the valley cities is 73.71®, for 
the gulf cities, 79.26^ and for the Atlantic cities, 73.08®. In 1878, 
therefore, the heat was greatest throughout the season on the 
gulf coast, where yellow fever appeared first, and was next 
highest in the valley cities, where the disease prevailed exten- 
sively, being lowest on the Atlantic, where it did not prevail. 

Yellow fever had been epidemic in New Orleans just 30 day» 
before it appeared elsewhere, other points refusing to accept the- 
disease by contagion, and being as yet unable to originate it 
themselves in consequence of an inadequate potency of the local 
causative conditions, when it broke out with an almost exact, 
simultaneity at Yicksburg, Memphis, Grenada, Winona, Canton^ 
Delhi, Grand Junction, Hernando, Friar's Point, Bay St. Louis^ 
Ocean Springs, Osyka, Baton Rouge, etc., all of which places are 
in direct and daily communication with Kew Orleans by land or 
water, or both. The great epidemic was established in all the 
points where it subsequently made such havoc, in the week ending 
August 17th. It thus lingered, gaining strength in New Orleans, 
from the earlier weeks of July to the second week in August^ 
and about the 13th of this month, with a variation of but two or 
three days either way, suddenly flashed out in a great many 
places separated by hundreds of miles from each other. Had the 
power of the contagion of the disease been at all marked at this 
period, or the outbreak acknowledged the influence of this con* 
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ta(i;ion as one of its prime or csHcnliul faeton*, j'oIIdw fever ^wouAd 
have appeared at Vieksbiir^, MuniphiHy Gtoiiailu, and at. Ibe 
points named, after the ukuuI iiieuhutive pericKl, which, incluilittg 
the time neccssarj i'or sicknesn, death and a report of tho c-ii!*^) 
is not more than el«^ven dayn j and the disi»a>e should havo man- 
ifested itself, consequently, abnut the third week in Julj', in«tc*^ 
of the third week in August. The true ex pin tuition of thie* i«^^ 
be found in the fact that wliilo the metcorologicul condi ti^'''^* 
(the terrene, such aH filth, etc., being presupposed) were mi**^^**® 
in Now Orleans, early in July, they did not beconje matux-<3 "l^^r* 
ther north and outside of that closcIy-built city, until four ^^rc^eks 
at least had elapsed. 



6th. It is further seen, from the figures, that yellow 
appeared and estahlirthed itself in New Orleans in July, wh<^ 
perature was 84.1 P, ihe hottest July of the scries of five y^ 

The fever appeared an<l becanio epidemic in Vicksbit 



ver 
tcra- 



r-<^* m 



WtM. I'd* 



August, the hottest August since 1874. Temperature of wc?^-^ '^ \" 
which it appeared, 80 9®. The mean temperature of the j>'*^^^" 
ous four weeks was 84.9*^. 

In Memphis, tho disease was first seen and began to p:!*^"*^^' 
in August, which was, as in Vicksburg, the hottest August **■ *'^ 
1874. The temperature of the third week of this monit* ^^ 
also 80.9% and the mean temperature of the previous four v*'^^' 
84.9^ The conditions in Vick-sburg and Memphis, as r^A=^ 
temperature, were identical. 

In Cairo, according to Dr. Dunning's table, tho first ^'^^^ 

occurred in August, which month was hotter than any Au^»*^^ 

the five years preceding. 

In Louisville, the first indigenous cases occurred in Sef^*^. 

' ^ -■ the 

^,»th 



^ lest 

r-tO- 



foer, which month shows a temperature higher than any o^ 
same name since 1874, except 1877. 

In SL Louis, the first case occurred in August, which 
was the hottest August of the five years. 

In Mobile, the first <'ases occurred in August, tho h 
jnonth of its name since 1874, but the epidemic prevailed in 
her, tho hottest month of its name for five 3'ears, ex(*opt ls*3 

In every instance, therefore, the yellow fever arose, i\p ^ - -* » 1 
loealities whose meteondogj- has been recorded by the XX • * ' , 
States Signal Service, in tho midst of very unusual, and, in ^ ■' 
of the seven cities, unprecedented heat, so far as these recor^^ J^ 
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Summary.— Yellow fever appeared earliest in a gulf city, 
-whose temperaluro is properly hij^her than that of the cities 
of the river mar«^in, where it next appeared. The disease 
was not seen on the Atlantic seahnard, where the temperature 
i« naturally lower than either on the gulf coast or banks of the 
MiHsissippi. ' 

The disease moreover appeared in New Orleans, in the 
hottest month of ISl^, a month which was also the hottest of 
the five years on record. In the other six recorded cities, we 
find that the month In which the disease appeared, was in every 
eaAo but one, (Louisville), hotter than its own mean. The month 
of October, in Louisville, in which nearly all the local cases oc- 
curred, was hotter than its mean. It must be recollected that, 
ipvhilo yellow fever requires a high grade of heat for its genera- 
tion, and for the development of a general disposition towards a 
febrile condition of the economy, which enables the effluvia of 
putreffction to induce the disease, the eoctension of yellow fever 
muflt be held to depend upon the development of this predis- 
position in persons who have neither experienced the disease 
nor resided long in the given locality, who are, in other words, 
unaeclimated to yellow fever. This lack of acclimation in con- 
currence with a high grade of heat and of the other meteoro- 
lo^i(*al influences, must I think be taken as the chief cause of the 
rapid spread and malignant character of the disease in certain 
places, as in Norfolk in 1857, Memphis in 1873, and Memphis and 
Vicksburg in 1878. 

The relative number of cases or of deaths to a given popula- 
tion, is not therefore an exact measure of the intensity of the 
meteorological and terrene conditions which have given birth to 
an epidemic, or caused the acceptance of imported contagion, but 
unmiHtakably must be held to indicate the degree of receptivity 
and lack of acclimation of the population which it scourges. At 
the same time, a continuance of the meteorological and telluric 
conditions at a high grade, though not necessarily at the highest, 
is necessary for the maintenance of the receptivity which fur- 
nishes new cases. The CH)ntagious element as given forth from 
tho sick, is more active, I think, in the spread of the disease, 
in September and October, than the meteorological conditions 
themselves. 

Again, it seems evident that some epidemics of yellow fever 
are iar more malignant than others, and that the potency of the 
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materies contagiosa of the disease is much greater at certain 
times and certain places. Where thousands are sick in a city, or 
cireamscribed town, not only is the air more densely charged 
with the contagious matter, but this principle itself would seem 
to be sublimated in consequence of successive transmission 
through the bodies of diVerent individuals to an extraordinary 
degree of power. To this, in estimati ng the effects of the presence 
of a number of cases within defined limits, we must not fail 
to add nervous anxiety, fa^tigiie, and moral perturbations gen- 
erally, as well as the additional inguinationof the atmosphere, 
under the impossibility of practicing a strict hygiene, due to the 
presence of very unusual accumulations of filth, conditions, in 
general, which from the earlicHt period of human history to the 
present day, have characterized the prevalence of plagues. 

The period of five years embraced in the records now under con- 
sideration, affords but a narrow scope for a comparative inves- 
tigation of the influences inductive of yellow fever. W8 tnost 
nevertheless congratulate ourselves on the possession of these 
data, since they are all that can be obtained in point of time, 
and because, as they have been made under a common system, 
they are not only thoroughly reliable, but also strictly com- 
parable with each other. 

Yellow fever did not prevail, in I878, in four cities of the 
eleven whose meteorolgy we are considering, viz., Galveston, 
Charleston, Norfolk and Philadelphia. The causes of this im- 
munity will receive special consideration. 

THE CLEAR AND FAIR DAYS. 

The earth is heated proportionately to the "fairness" or 
transparency of the atmosphere. The coolness of night is due to 
the interception of the sun's rays by the earth itself; a cloudy 
day is cooler than a bright or fair day, in consequence of the veil 
of watery spherules interposed between the sun and the soil. 
In general, the heat of terrestrial surfaces varies as the number 
of fair days. Throughout the northern hemisphere, the number 
of fair days in the year, as a mean of long periods of time^ is ap- 
proximately the same, but each month varies notably in this 
respect. In the United Slates, October is our fairest month, 
while February is the cloudiest. 

The influence of this peculiar fairness of October upon the 
soil heat, and consequently upon the atmoz^pheric temperature, 
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•explains the slowness of the diminution of the temperature of the 
latter parjt of our 8ummei*s, which at times is only perceptible in 
tlie increasing coolness of the nights. From the fit^ures of 
twenty-five successive years in Charleston, I find that the 
mean monthly fairness regulary increases from Jul}' to Novem- 
ber, thence declining to March, again rising through the ensuing 
three months, to decline finally, from May to August. The fol- 
lowing table from the Charleston records will show this. 

A table showing the mean No. of fair days in each month j 
•computed from 25 successive yeai-s : 



"Mean 



Jan 


F«b. 


Mar. 
18. »J 


Vpril 


May 


June 


July 


Aug. 


Sept. 


Oct. 
21 .7C 


Nov. 


17.9. 


16.61 


19.60 


19.84 


19-32 


17.4 


16.88 


19..% 


19 16 



Dec. 



17.16 



It will be observed that there are two maxinia and two mini- 
>ma of fairness in the coui*se of the year. The remarkable iair- 
nessof the late summer and earlj* autumn is a phenomenon which 
•occurs over the entire northern hemisphere, and as it exerts a 
most important influence up<m the processes of putrefaction by 
the sustained temperature and high humidity ass(»ciatcd with it, 
4IS well as upon the animal functions, it is altogether worthy of 
•oar constant and watchful observation. It is by the mainte* 
nance of the sun's influence, due to this increase of fairness in 
August, September and October, that the decline of temperature 
properly associated with the movement of the sun towards the 
South, and mostly due to the increasing length of the nights, is pre- 
vented. The mean daily temperature, therefore, sinks but slowly 
and may remain for several weeks together, almost unchanged^ 

This law. however, expresses only the movement of the mean 
•of a series of years; each season exhibits a progression, in thi^ 
xespoet, which is controlled by a variety of influences. In cer- 
tain years, the fairness regularly increases, the season is pro- 
longed, the soil temperature sinks slowly, and frost falls late. 
In other years, the movement of the fairness may be quite dif- 
ferent. The soil temperature will then decline more rapidly 
than usual, or even suddenly, and frost, (hoar frost) will be seen 
early. Thus, in 1854, in Charleston, the number of fair days 
successively increased during the months of August, September 
and October^ and the temperature consequently continued above 
its mean. 
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Ybak 1854. Aug 

Nuiiil*er<ir iMirdnys. ' 17 

l>n»|i«r«niie of 1854 ,82.11 

Menu lempeniture of twenfy-flve Jem's 8 1 8. 



While on the contrary, in 1853, the number of fair days did 
not increase towards the end of the season, and the temperature 
was lower than the mean, thus: 



Ykah 1858. 


Aittr 


"^ept 


« H'X. 


Number of inlr davs 


15 

80.« 
8 J 8. 


17 

75 84 
76.8:^ 


17 


Tempei atni-e of 185S 


65. se 


Mean tenipemtuve of tvrenf y-flve years 


06.66 







A comparison of other years, and of other meteorological 
elements, dependent upon the surface heat, furnish wholly sim- 
ilar results. 

While fairness of the days favors the acquisition of heat,, 
fairness of the nights exerts an opposite influence. The heat re- 
ceived by the earth during the day, is more or less completely 
returned at night, in proportion to the length of the daj^s and 
nights respectively. Under a clear eky, the temperature of the 
soil, having steadily risen since sunrise, begins to decline about 3 or 
4 o'clock p. M. in consequence of a preponderance of radiation 
from the earth towards the heavens, over that from the sun. 

This decline of temperature continues until the following 
sunrise, but is not complete unless the night is flair. On a 
cloudy night the greater part of the earth's return heat is re- 
flected from the clouds, cooling is arrested, or goes on but 
slowly, and no dew is precipitated. Cloudy nights are compara- 
tively warm at all seasons, and especiall}' oppressive in summer 
and early autumn. Cloudiness by night, impedes the cooling of 
earth, and by day diminishes the heating power of the sun. 
Fairness, by daj', permits the sun's rays to reach the earth, and 
should the following night be cloud}-, the heat so acquired 
is retained, in consequence of the impenetmbility of the clouda 
to the heat rays emitted from the surface of the earth and terres- 
trial objects. The soil is therefore much warmer upon a cloudy 
night preceded by a fair day, than on a fiiir night ensuing upon 
a lair or cloudy day. For the production of a maximum noctur- 
nal heat, therefore, free passage must be afforded to the sun's 
rays, but when the earth begins to cool in the afternoon, the sky 
should hf^ veiled, and the acquired heat thus prevented from 
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passing off into space. Now this very conjunction of circum- 
stances is of frequent occurrence at the level of tlie sea, and near 
the ocean or great rivers, especially in wide expanses of flat 
territory. It exerts a powerl'ui influence upon the extrication of 
noxious effluvia from putrescent matter, greatly favors a rise 
in the humidity, and is usually accompanied by atmospheric 
stagnancy. 

In all these respects, cloudiness of the nights in the hot season 
is a most important condition of the origin of fevers generally, 
of malarial fevers in rural districts, and of yellow fever in cities. 

"Fairness of the days," and " lairness of nights," therefore, 
are ])henomena of diametrically opposite significance in a meteor- 
ological pointof view, and should be separately recorded as such, 
in all observations designed for application to epidemiological 
research. Unfortunately this fact, if a])preciated, has not thus 
far been acted upon. 

It is obvious, from its direct influences upon the temperature 
of the earth's surface, that fiiirn ess of the days is an indispensa- 
ble agent of great power upon decomposition, in so far as this is 
promoted by heat. Let us now inquire from the records of 
Charleston, whether the fair days are also an indispensable 
Agent in the orgination of yellow fever. 

I accordingly present the following incremental table of 
the fair days for all the years. 

Table K, showing the increments of the fair days for thirty- 
«ight yeai's, and for the months of August, September and Octo- 
ber conjointly. 



Tears. 


No. of 
Days. 

72 

69 

09 

67 

67 

66 

6.5.28 

6) 

64 

6:) 

63 

62 

61.27 

61 

61 

60.74 

61 

60 

60 


Hygienic Annotation. 


Years. 


No. or 
Dayd. 


Hygienic Annotation. 


1836 


(i'hi»lein). 
Yellow Fev«»r. 
Yellow Kerer. 
Yellow Fever. 
Yellow Fever. 
Yellow Fever. 


1857 
1867 
1875 
18.18 
1851 
1846 
1868 
1874 

1841 
1849 
1845 
1852 
1847 
l.>53 
1842 
1H48 
1832 


59 

66 

67.71 

57 

56 

56 

6.'> 

54.14 

54 

54 

63 

53 

52 

fl 

49 

49 

43 

42 




1856 




1838 




1810 




1837 




18>9 




1877 




1866 






18^ 






18;;4 






1844 






1850 






1878 






1869 




Healthy. 
Heallhy. 
Heallhy. 
Healthy. 
Healthy. 


1854 




1876 




18.S8 
1855 




1836 
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The Tnaxima coincide with yellow feveryoars, and the minima 
with healthy year.i. Cholera Btands highest; we shall observe- 
tho extreme figures which this year affects, bat it will not be- 
counted with thi* years of "greatest epidemicity," as this expres- 
sion relates exi-lasively to yellow fever. 

I DOW append the complemental table of the nosological 
groups. 

Table L, showing the progression of the means for table K.. 
(The cholera season, 1836, \h excluded) : 



Greatest Epidemic Years. 



Mean 62.3;> 



Lea«t K|;l<leniic and Spo 
mdic Years. 



Mean 59.72 



Healthy Years. 



.Mean 66.17 



The progression is regularly incremental, and confirms, the- 
indications of table K. The fair days, therefore, are a ^primary 
agent in the production of yellow fever. 

To show that there is no possibility of doubtful significance,, 
or of accidental arrangement of the figures, I shall present, as in 
the case of the "temperature," the two following pairs of tables,, 
of many similar ones which I have in my possession^ based upon 
varying combinations of the figures with exactly similar results 
in every case. In the tables that follow, August and September 
are considered conjointly, and so likewise are September and 
October. The pair already 4)resented group tbe three months- 
together. 

Table M, showing the increments of the fair days for the- 
months of August and September, conjointly j calculated for 
thirty-seven years : 



Years. 


No. 
of Days 


Hygienic Annotation. 


Vears. 


No. 
of Days. 


Hygienic Annotation. 


1837 


49 

(48) 

46 

44.28 
4.{ 
43 

42.14 
42 
41 
41 
41 
40 
40 
40 
39 

38 42 
38.14 
37 
37 


Yellow Fever. 

(Cholera.) 
Yellow Fever. 


1833 
1858 
1845 
1849 
1834 
1850 
1867 
1851 
1858 
1843 
1842 
1848 
18*.2 
1846 
1874 
1841 
1832 
1847 


37 
37 
37 
36 
36 
34 
83 
83 
32 
32 
82 
31 
SO 
30 
29 
28 
27 
24 




(1836) 
1856 
1377 




■ •••••••■•■•••■••••••• 

1 

t 


1838 




1 .^ , ...••#•••••••• 


1840 




1 


1876 






1839 






1865 






1857 




1866 






18^4 






18'i5 






1869 






1835 






1878 






1875 




Healthy. 
Healthy. 


18)4 

18C8 
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The maxima coincide with poi«tiIcntiul 8oa8onfa,and the minima 
with healtliy seasons. Subjoined is the cun'esponding table of. 
the moans. 
• Table N, showing the projjression of the means for table M. 



Greaei»r K| i.Jeiiilo Wiirj.. 


^hh\ K| i.leiiri/, Ye:ir< 


•(HMH-.i • Yi*nrj» 


lira h}* Yen I'D. 


^ Meau, 39.16 


Meaii,3<.fi'i 


Mean, .'{6. 40 


Mfau, ;iA.UO 



The progression is pcrfertl}* regiiUir. This table corroborates 
the previous one, although the figures are put to a very severe 
test, as I have ah-ead}- shown that August is the most unfJEtir of 
all the warm months of the year. When the three months^ 
August, September and Oi-lobor are considered ti»gcthor, this- 
quality of August tends to weaken the figures which derivo 
most of their strength from October. 

I now pi*esent a pair of similar tables for September and' 
October : 

Table O, showing the increments of the fair daj's forSeptem- 
and October conjointly, lor thirty six years. (The cholem seasoi> 
is not counted). 



Teare. 


N«i ol 
hays. 


1840 


49 


1806 


48 


1S88 


48 


isa6 


47 


1S5J 


47 


1S3» 


46 


isn-v 


46 


1SS8 


40 


1SI7 


45 


18:»4 


44 


18S4 


41 


1S46 


48 


ISOB 


48 


1841 


43 


1867 


42 


ISM 


42 


1851 


41 


1874 


41.14 



llyj.ieuic Aiiiiota;loii. 

Yeilow fever. 

Yelli»w Ke^er. 

YeUow h>\er. 

(Choleia) 



Y«»arei 


havH. 
41 


1847 


1875 


40 71 


1876 


44>.43 


1844 


40 


JSil 


40 


18 7 


:;9.I4 


1808 


.*i9 


18.8 


88.S6 


1857 


88 


]83'> 


88 


18K0 


38 


]»4A 


:r7 


1868 


37 


1^52 


36 


1849 


sn 


18:» 


3R 


18^ 


34 


18.8 


.t4 


1848 


98 



llygieuic .\.i notation. 



flealthy. 
Ifealtliy. 
Healthy. 
Ilnaltliy. 



• • • • • «^ 



The maxima coincide with yellow fever seasons, and the 
minima with healthy ones. Subjoined is the companion table 
of the means. 

Table P, showing tAe progrossi'in of the means ^for table O* 



Qreftte^t Kpidemic Yean. 



Mean 43.fiO 



Lea^t K|»itlenil«'. and spo- 
radic Y'eai'd. 



kieaii 4i .4 



Healihy Yean. 



'lean 39.44 



I 



• . r 
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The progression h rcgalar, and corroborates the indiciit 1 or^b 
of the previous table. 

I have varied these figtiros of the fair days in numerous o^ 'ft^or 
ways, and in every instance, tlie rewulls have been in per**V?c»t 
accordance with those I have already given. It must be regur<Jl c^d, 
therefore, as demonstrated, that the fair days are a primarj- a^^o • it 

in the production of yellow lever — ^a prime cause of the di8ea»-«><3 

without which itcannot exist, or even at its minima; while yci lo^ 
fever, perforce, exists at its maxima, although under certain <-roR^- 
ditions, cholera may do so likewise. 

A word or two with regard to this year of cholera (1836) Min^J^ 
not be out of place. Not a case of j'cllow fever owurred in f/r^-^ 
year, notwithstanding the maximum heat and iairness of ti\& 
summer. The disease broke out in July, as all choleraic diacane^ 
are apt to do, and prevailed until the October following. TVe 
mean temperature of August, September and October conj^>i^^\^S'» 
of that year, was 77.17®, greater lor the same three monthi^ t.\>^^ 
that of any j'ear from 1882 to 1878 inclusively. . 

The mean temper^jiuire of July, August and September /> '"^ 
months of the prevalence of the epidemic, was 84.28**, whf/cf //m 
great mean for the same three months, for thirt^'-two 3'ear5j j 
viously to 1857, is only 78.29°. 

The mean tempeniture of August and September con- 
jointly, was 84.46°, the great mean of the same period for thirty, 
two 3'ears being only 76.70. 

The cholera season, there'bre, in Charleston, whether regarded 
as comprising Augtist, St']>tember and October, or Julj', August 
and September; or only July and August, was the hottcht that 
has ever occurred in the history of Charleston up to the present 
time since 1825. 

From the beginning of the j'car, the season had been hotter 
than its mean, thus: Mean temperature of fii*st six months of 
1836, 63.29°; great mean (thirty two years) of fii-st six months, 
62.91°. 

The season of 1836 was also the fairest ever recorded, the 
number of fair daj^s in Atigust, September and OcU)ber, i-on- 
jointly, being 72; greater than that for an}* other year from 1832 
to-1878 inclusively. 

The month of August, 1836, was the hottest ever recorded; 
80 also was September, but October was remarkablj' cool, afid 
the epidemic came to an end. early in that month. Not a case of 
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yellow fover preceded, accompanied or followed it, showing the 
antagonism of the two diseases to each otlier, as already insisted 
upon, the hami<lity of 1836 was remarkably low, and the rain- 
fall very small, conditions altogetlier unfavonible to the existence 
of yellow fever. 

I pass on now to a consideration of the rec-ords of the eleven 
cities, with reference to the epidemic in the West and South in 
187S, appending helow a table of the number of fair days in each 
of the four summer months of the five years, 1874 to 1878 inclu- 
sively, and for each of the eleven cities, with the monthly and 
BCfisonal means and totals. 







ST. LOUIS. 










LOUISVILLE. 






Yeai*. 


July. 


Aiijc. 


«ept. 


Oct. 


Total . 


Year. 


July. 


Aiig. 


Sept. 


pot. 

21.41 

18.42 

22.38 

23.14- 

28.00 


Total. 


187© 
1877 
18:6 
|p7ft 
1^74 


18.08 
22 Oi 
24 00 
15.29 
21.00 


24.14 
24.10 
26.58 
28 00 
23.29 

25.22 


2'».4^ 
211.01 
18.71 
20.29 
21 57 

22.52 


24.57 
17 53 
23.28 
25 42 
.'3.00 


9i.70 
84.24 
92..57 
95.00 

88.86 


1877 

1>»75 
1874 

M#»a' 


2t.71 
19.57 
26.r«9 
8.41 
23.57 


2t.71 
24 57 
20.4{ 
21.14 
2(».I4 


21.41 
17.71 
21. HI) 
19.41 
22.29 


90.29 
80.17 
01.66 
72 14 
89.0 J 


Mean 


20.18 


22.74 


9) m 


20.4^^ 


<i».Kl 


*>!.«" 


*a M 



CAIRO. 


MEMPHIS. 


Tear. 


July. 


Aug 

22.57 
28.14 
19.85 
25.14 
18.57 


Sept. 

24.4i 
17.85 
23.43 
21.14 
15 56 


Of't. 


Total. 


Year. 


July. 


.\u». 


«e|»t. 


Oct. 

16.00 
19.42 
23.14 
25.43 

28.0U 

22.4) 


T<»tal. 


18;8 
1877 
1876 
lS7ft 
1874 


22.14 
19.00 
25.14 
14.57 
22.14 


24.14 
21 .28 
21.14 
24.42 
21.57 


9128 
81.27 
89.56 

a'i.27 

77.84 


1878 

isn 

1876 
1875 
1874 

M*»a»i 


22.27 

23.0» 
23.85 
19.00 
28.43 


i3.57 
21 86 
20.43 
20.14 
.5.00 


18.14 
17.72 
22.43 
20.86 
21. 


;9.98 
82.00 
89.85 
85.4^ 
102.43 


MoA> 


•^.«'> 


•'1 .«^ 


9'».4'^ 


>i m 


«« 44 


"S.-n 


'>,.»/H| 


20.0^ 


87.94 



VICKSBURQ. 


OALVKSTOX. 


Year. 


•July. 


AufC. 


Sept. 


Oct. 


To a'. 

96.28 
86 ..36 

88.42 
^4.ft5 
94 86 

00. I- 


Year. 


•fnly. 

25.15 
23.00 
'24.28 

i8.57 
24.<>0 


AnpT. 


Sept. 

2.01 
24.4X) 
26.43 
22.28 
17.28 


Oct. 

• 


Total. 


1878 
1877 
1876 
1875 
1874 


26.00 
22.00 
16.14 
22 3b 
25 8K 

22.48 


24..57 
28.0<l 
21 .57 
^2.00 
•25.43 

24 31 


28.00 
16.51 
25.00 
17.01) 
16.57 


22.71 
19.85 
25.71 
23 ..N7 
27.00 


it<;8 

1877 
1876 
1875 
18<4 


22.14 
80.00 
24.85 
23.«i0 
24.14 


22.8f{ 
19.57 
25.71 
'26.42 
27.67 


9.».15 
96.ii7 
101.27 
90.27 
92.99 


Vean 


10.61 


on 


1 <i 


•»» « 


»< «•» 


0< t'\ 



NBW ORLBAXS. 


MOBILE. 


Tear. 


.July. 


Aug. 


Sept. 


Oct. 


Total. 

94.48 
75.75 
97.99 
84.86 
94.27 


Year. 


July. 

16.85 
28.00 
18.14 
27.00 
21 28 


Aug. 


^^ept. 

16.71 
12.28 
26.71 
19.0" 
23.00 


Oct. 

22 86 
16.43 
26.14 
•a 43 
29.57 

'>3.«- 


Total. 


1878 
1877 
1876 
1875 
1874 


24.00 
20.00 
19.14 
24.71 
24.28 

24.42 


25..57 
24.29 
23.67 
19.00 
26.28 

23.74 


21.00 
16.17 
27.00 
17.»<7 
15.71 

19.5% 


23.«(i 
16.29 
28.2>> 
23.28 
28.00 

23 ?4 


1878 
1877 
1876 
18T5 
1874 

Mea't 


17.86 
21.29 
21.14 
15.14 
8.0 

!9fl0 


74.27 
78.00 
91.13 

85.57 

ii6 m 


Mean 


89.46 


•W25 


10 5* 


H .irt 















-J'- 
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CllAl(LK8TON 


• 








NOKFOLK. 






Timi 


hily. 

i4.4. 
24.06 
j£i>.7l 
•.i6.ft7 
lO.rH 


Aug. 

.£2.71 
26.14 
i.».71 
17.00 
13.00 

f».0^ 


1ft. 71 
18. 4 
21 43 
J. 14 
16.0(1 

»W 4H 


Ocf. 

22.8.'. 
21.00 
t9. It 

19..%; 

2ft.n 


roijii. 

8ft «D 
(^.2f^ 
.6.t)ft 
H4.2.S 
6ft 00 


, lh7tt 
lb77 
18Jt 
]t>7ft 
lb74 


•luly. 

18.8ft 
Ift.bft 
20.ft 
I7.ft7 
24 14 

ft .W 


.\u)r 


Ift.7l 
14.42 
14.7J 
.2.«0 
23.14 

18.00 


o«'r. 


Total. 


1»<77 
18.K 
18;ft 
lc',4 


i4.3 
20.4.. 
20.7 
9 .'.7 
^.00 

•7.4» 


21.71 
22.57 
19.71 

2 .14 
W.U 

"!74ft 


70. AS 
-.3.27 
7ft.« 
71.28 

av42 


>faR- 


tK.Hi 


•«. 2 


77.24 



I >.<' 



: 



s 



1^1 



^. 





PIIILAl>KIJ>lilA. 




Yeiir. 


July. 

21.71 
2.8ft 
29.00 
.2.14 
21 .21- 


.\UK 

I8.:b- 
19.2 
2 J .28 
1.10(1 
23.71 

9..3:< 


.9.71 
3.72 

n.7i 

24 .-.(S 
17.**. 

18. 5 


o-r. 


Ti.lnl. 

61 13 
91.ft6 
H.27 
8ft.fi6 

81. l^ 


Ib78 
lt<77 

isre 

187ft 
1874 


:e.H.AK 
I8.2?< 
i4.ft7 
zl.8ft 
22 71 


31^1 


22.4 


.2. IS* 



Wo find in Ibo firat ]>lneo, thnt iho nionn of the groat seasonal 
means ior the three Ailniitie eitica in 80.21 daiyn; that for tho 
Ihroo gulf eitics, 8l).75 dajH, uihI for tho fivo valle}' eitios, 87.77. 
As tho oponiu*H8 of tho hky, whcivh}* tlio HUirn light and heat are 
iillowed to lall upon tho earth's Hiirface, is a prime factor in tho 
exaltation of the tenipenitiirc, this result, being in all respects 
Iho same as was observed for the tcniperaliire, wavs to have boon 
antiei|)ated. Wo have found that tho Atlantic cities arenas a 
rule, Cooler than those of the Mississippi Valley j they are also 
less fair ; and that tho valley cities are cooler than those of the 
gulf, and the}* are, as wo see, hvs iair also. The gulf cities aro 
the hottest of the series, and their summers aro also tho fairest. 
These results indicate, moreover, that in consequence of the in- 
fiuenco of lairness of tho sky upon tho temperature, tho gulf 
cilies should bo more subject to yellow fever than the cities of 
the river margin, and these airain than the cities of tho Altantic 
coast.' These influences of fairness and heat, also explain the 
well-known northwardly trend of tho isnthernial lines dinwn 
from points on tho Atlantic coast wostwainJIy, as they approach 
«nd cross the Vailey of tho Mississippi. (See chart of Isother- 
mal lines in North America, as determined by tho SmithsoniaQ 
Institution, Patent Office iv port for year 1856). In commenting . 
upon tlrs matter, ProJ*. Joseph Ilfury remarks: "These lines,ata r 
glance, exhibit remarkable curvatures, particularly in tho wost- 
orn portion of tho United States, indicating a great increase of 
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"tompcratare in this region boyond that of the easlern and mi4- 
dle portion." * * * "The line of 80^ coinmoneos near 
^Charleston, S. C, and extendct nipidl}' upward through the 
.'Valley of the MiH^issippi^ thereby indiittting that the tcmpon^- 
•turo of summer in the interior, along this ))arallel, is much 
ihi«);her than upon the sea boai*d» The western portion of this 
eiirye also exhibits great intensity of summer heat in th^ 
mountain sj-stem." (pp. 483 and 486 loc, eit.) New Orleans 
has the summer temperature (lino of 82.5^) of Key West. 

An inspection of the means for each of the iive years and for 
•all of the YaiU'y cities in which yellow fever prevailed in 1878| 
-gives us the following : 



.\Uftn . 



Valley ( I les. 



itrrs 


I8T7 


1876 


1876 


1874 


90.511 


82 81 


»».41 


84.. W 


»>.fiO 



K* 77 



From which it appears that the year 187^, as the average of 
'these five cities was the fairest since 1874, and fairer than the 
mean of all the j^ears. While on the other hand similar figures 
for the three Atlantic cities iu which yellow fever did not prevail 
in 1878 are as follows : 





1878 


J877 


187K 


1875 


1874 


M(*an. 


Atlantic Utiea 


79.86 


7 .ftS 


h4 70 


78.94 


81.90 


8^.20 







Showing that in these cities, exempt from yellow fever, the 
year 1878, as mean of the three cities, was less fair than the 
average. 

In New Orleans the seasonal total of 1878 was 94.43 days, 
<K>n8iderably greater than the means for five years, viz., 80.46 
•days. 

In Mobile, the seasonal total of fair days is 74.27, less than its 
mean of five years (85.16). It must be recollected that yellow 
fever did not prevail in Mobile until bite in the season, and then 
onl^' to s^ very limited extent. 

Let us now consider the months of 1878, in which^ the first 
indigenous cases of yellow fever occurred in the seven cities 
where the disease prevailed more or less extensively. 

In St. Louis the first case occurred very late in August, with a 
fairness of 21.14 days, less than the mean of five years for that 
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month; bnt iho next cuhos ocfurred in September, considerably 
ikirfr (25.42 i\uy>) than its metin, 22.52. 

In LtmUvillo the tirsit loctil cu»m3 wiia in Soptember (I6lh) and 
we fin>l that thi8 month was fairer (21.43 days) than its uiean^ 
(20.54.) 

In Cairo, the first vaae!^ aUo occurred in September, which 
wa** the laitvAt month (24.48 da^-^) of its name /or five years, the 
mean being 20.48. 

In Mcmphin the first local case occurred in An^nst (Idth)^ 
which month we find to be the fairest of Its name (28.57 days),. 
«ince 1S74, and to have been &irer than its mean for the five 
years, viz., 22.20. 

In VickHbur^c, the first cases appeared in August (about the- 
11th or 18th) and we find this month to have been fairer than its 
mean ; mean of 1878, 21.57 days, and of the same month for the 
five yearn, 24.81 days. 

In New Orleans the diseaHC appeared in July, which month 
we find to have been fairer than its mean; mean of July, liS7^,. 
21.00 <hiy»>; mean of five years for the same month, 22.42 days.. 

In Mtibiie the first ctise occuri*ed on the 15ih of August, and 
we find this montii to have been less fair than its mean, so also 
for the montli of Soptember and October, both of which were 
less fair than their means. Consequently, although the disease 
appeared, it never nmde progress, giving a total of only fiHy to- 
seventy deaths for the entii*e season, notwithstanding the prox-^ 
imity of the city to New Orleans, and the inevitable introduc- 
tion of cases inlbcted in that city, throughout the summer. 

TUE RAINFALL AND INUNDATIONS. 

The temperature of the earth's surface and the activity of all 
processes of a chemical character which take place upon it, as- 
well as the temperature and humidity of the strata of the atmos- 
phere in contact with it, are more directly afi\$cted by the water 
which is precipitated from the atmosphere under given conditions 
in the form of hail, snow and min, than by any other meteorolog- 
ical element, except the cloudiness of the sky. 

Snow, which is a poor nidiator, and worse conductor, pre» 
Borvcs the earth's heat by interposing its mass of interlocked 
crystals enclosing air among their spiculaB, between the earth 
and the colder atmosphere above. Vegetation is thus protected 
from extreme cold, being seldom subjected, under such circum* 
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stances, to a temporaturo lower than 32® F., which the coroals 
And many other plants important to mankind are able to with- 
stand. 

When the surface is encrusted in ice, as happens when freezing 
weather comes on suddenly alter a rain or a thaw, the soil which 
lies beneath the frozen crust is protected, in a measure^ i^'om 
further reduction of tempcitituro unless the weather is pcrsist- 
•ently cold. So, likewiise, by a casing of ice, duo to the freezing 
of sleet, the buds, leaves and bi'anches of plants are similarly 
protected, to some degree. Such a coating, liowover, as ice is a 
liir better conductor of heat than snow, is by tio means so effect- 
ual in preventing an injurious reduction of tempemtnre an snow 
itself, which, in a loose form, is almost as good a non conductor 
of heat as a mass of feathera. 

When snow or ice melts upon the surface, flowing away over 
it, or nlowly sinking through it, as the tem])eniture of melting 
ice iH 32®, the surface is necessarily reduced to that temperature, 
and if of a porous nature, to a depth proportionate to its satura- 
tion with water. 

Rain ma}^ be warmer or colder then the surface. Wo often 
«ee a covering of snow quicklj' dissipated by a warm rain, while 
on the other hand, as the tempemture of the surface is nearly 
always greater than that of rain, and this absolutely so in the 
summer months, the surface heat is continually reduced by fro-, 
quent and copious showers. If the quantity of rain be consid- 
erable, the effect upon the surface temperature may be very 
marked, since water takes away a great amount of heat in 
the latent form; and this diminution of 9oil heat, moreover, 
may be maintained for a long period of time, by fiequently ro» 
peated falls of heavj* rain. After such a lall of rain, if winds 
prevail which are not excessively humid, so much heat is re- 
moved, both by aerial convection and the process of evaporation, 
that the temperature of the soil may decline considerably, and 
fail to rise again, or notably, until another similar fall of rain. 
In this way a low grade of soil tempemture, and of all things in 
-contact with the soil, may be maintained for weeks, or even dur^ 
ing out ire. seasons. Seasons, therefore, in which there is the great- 
est iiiirness and least rainfall are necessarily the hottest, a^id 
tboMO in which the sky is generally cloudy, and mtich rain falls 
frequently, accompanied by wind, as in thunderstorms, are of the 
.lowest temperature. The entire effect is due, not so much to the 
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absolute qnantily of rain which falls, as to the number of dayi^ 
upon which i*ain fill Is, and the number of such days must be- 
considerably above the mean to produce the soil-temperature 
spoken of. 

Convei*soly, when rain is followed by calms or humid winds^ 
and b}' bright sunshine, as the humidity of the air is thus ex- 
alted, cooling of the surface to any notable degree does not take 
plac*e. This absence of the refrigerating effect of rain is particu- 
larly obvious when to the above conditions that of cloudiness of 
the night is superadded. 

The temperature of the soil is similarly affected, and, indeed,, 
controlled bj"^ floodn, and inundations. If the inundation, as in 
the case of tides, be frequent, the surface is maintained at a tem- 
perature very nearly that of the water which flows over it and 
saturates it ; hence the coolness of the sands of the sea beach,, 
and of the mud of ponds subject to tidal overflow. 

The sprinkling of streets is in imitation both of the fall of rain 
and inundation. Within certain limits, the practice is conducive 
to comfort and perhaps to health, by cooling the surface and 
keeping down organic and mineral dust. The soil can bo cooled 
by this process only when the air is not very humid^ or when 
winds prevail. On the contrarj^ if the atmosphere is at rest and 
contains much vapor, no such effect is produced ; while, if the 
sun shines at the same time, for reasons to be briefly set forth 
in connection with a consideration of the humidity of the air,, 
the temperature of the soil may even be increased by this 
procedure. 

The effects of water, as precipitated from the atmosphere, or 
furnished by inundations and similar processes, upon the decom? 
position of putreflable matter, whether spread upon and im- 
pacted in the surface, collected in heaps, enclosed in pits under- 
ground, or lying in the form of an accumulated deposit beneath 
stagnant water, demands the closest attention of the sanitarian.. 
Few subjects have a more directlj^ practical bearing. Water is 
requisite for all putrefactive processes. When absent or deficient 
in quantity, as in such degrees of dessication as are possible under 
natural conditions, putrefaction is as perfectly arrested, or nearly 
so, as by freezing. When added to organic matter in very great 
quantity, although the decom positive process is not thereby ren- 
dered less certain in due course of time, it is nevertheless held in 
abeyance by the reduction of temperature which almost invaria-- 
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bly attends very great accessions of moisture, whether due ip re- 
peated falls of rain or to persistent or regularly intermittent in- 
undation. But when water is supplied in moderate quantity and 
at intervals suflSiciently prolonged to admit of the primary depres- 
sion of tempei'ature, which its addition causes, becoming neutml- 
ized by the heat- forming powers of fermentation, by direct 
insolation, or the contact of warm air, conditions are furnished 
which are most suitable to the promotion of the putrefactive 
process. Putrefaction^ therefore, as occurring in a sanitary sense, 
over the street area, and in the agminations of putrescent mat- 
ters of cities, will not vary with the rainfall^ hut will he most active 
with a rainfall a little less than the mean, while strictly held in 
check by great or total deficiencies of rain, and no less dis- 
tinctly, though to a less extent, by the constant accession of rain. 
This proposition is continually illustrated in the history of epi- 
demics, and dominates over most of the conditions of putrefiac- 
tion. It will be fully illustrated in the record which I shall pre- 
sent further on, in which the existence of yellow fever of the 
highest intensity will bo found to be associated with a rainfall 
which is somewhat less than the mean of that proper to the month 
or season in which the disease appears, while the driest seasons 
are necessarily healthy, and those of veiy great and extreme 
rainfall, for various reasons, are productive of sickness, but not 
of any extensive epidemics of yellow fever. 

Drought prevents putrefaction and the extrication of effluvia;, 
excessive rains cool the general organic surface and special col- 
lections of filth, and thereby prevent putrefaction, and at the same 
time wash away a vast quantity of organic matter. Ileav}' raina 
still further purify the air by bringing down the dust-like organic 
matter it contains, and freeing it, perhaps, of soluble gases, llain 
water always contains ammonia, and nitric acid in combination 
with it, if resulting from thunderstorms, and it has been shown 
by Schiefl^erdccker, at Konigsberg, that the ozonicily of the air 
on rainy days is far greater than usual. 

Uniform dryness of a season is therefore, in general, condu- 
cive to health, and especially forbids the appearance of a disease 
like yellow fever, which owes its origin to the activity of the 
processes of putrefaction, although it may be associated with the 
existence of cholera, which is very probably due to drinking 
water drawn from wells or other sources, naturally, or by defec- 
tive care, impregnated with decomposing organic matter. 
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On the other hand, constant moisture of the soil, as maints^i r^ «<i 
by frequent light showers, followed by fair weather, is most« oon- 
ducive towards disease, and to j'cllow fever in particular; 'W^liile 
uniform and excessive iiills of rain are conditions of healt^h, «'• 
ways provided dminage bo adequate. 

Something remains to be said with regard to the influen oo of 
stagnant water upon the putrefaction of organic matter whioli \a 
accumulated beneath it, or dispersed in a gross or flocculent forxxi 
through it. These are the conditions of mill-ponds, shallow l»k^s> 
land-locked harbors, and unused channels of rivers thirougli^ 
which there is little or no current, within the proper area of 
cities, or contiguous tp them. Such bodies of water are neces- 
sarily at the lowest levels, and consequently receive the conamoii 
sewerage as well as the washings of the surface, as a rule. I>u.r- 
ing the winter, when the water is too cold to admit of the piitre- 
faction of the mud at the bottom orof the matters in suspensio'^) 
43uch waters are clear, and their presence is wholly u'nobjectiona'l>^^' 
In the warm season, however, this is by no means so. Tix^ ^^' 
ganic matter enters into decomposition at a much earlier* d»^ 
than would be supposed from the temperature of the v^^'^^^^ 
which is still transparent. The water becomes quickly warX^J^n.^^ 
by a special and interesting mechanism, and remains h^^^*^ ' 
thus continuing the processes to which its temperature adro-i''^^*' 
ters, without interruption, while on the solid surfaces o'^ 
id&Tth these processes are often internal tted and even broug" 
A final arrest by conditions which have but slight influen<3 
none at all, upon the temperature of large masses of wa 
ready heated. The earth's surface, over-heated by day, teim 
<jool at night; a large pond or shallow bayou full of m-^^^ ^ 
water, once heated, does not cool perceptibly in any one rai<^^ ^ 
for radiation from its bottom is cut off by the overlying 
itself. Water which holds organic matter in a flocculent fo 
nevertheless transparent, although in bulk we call it turbid. 9 
permits the rays of the sun to pass through it with readii 
Early in April such collections of water are thoroughly 
parent, even to the depth of several feet, and the sun's ray^ 
readilj^ to the bottom to be absorbed by the dark organic n%' 
which is accumulated there. A return radiation througt* 
superincumbent fluid, although transparent, is not possible 
the heat I'aj'^s are of too low an intensity to pass through 
parent media through which the more quickly vibrating r 
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the sun pass readily. The bottom thus becomes heated, and the 
superjacent watorj acquiring heat from it, as the water in a pot 
does from its bottom, rises in temperature by degrees, until it 
reaches a point at which putrefaction is possible or rapid, in the 
material lying beneath it. This process penetrates deeper and 
deeper, and by the mechanical action of the gases which it gen- 
erates, stirs up the layers of matter, and projects its particles 
into the water, with which they become commingled, rendering 
it, as we say, turbid. This turbidity, however, is not complete, 
for each minute particle itself serves as a point of condensation 
for the rays of the sun and thus continues the process, so that 
the general aqueous collection rises still further in temperature, 
to even 90° or 100°, a point at which all kinds of putrefaction 
are at a very high grade of activity. It is curious to note how 
early in the season, shallow; stagnant masses of water of this 
kind, overlying blackish organic deposits, become warmed. 
This is effected by a principle just the obverse of that involved 
in the manufactare of ice by the Hindoos; the organic, dark col- 
ored bottom, is in a condition strictly similar to that of the soil 
of a hotbed ; the glass, in this case transparent like the water, 
preventing the return of the heat acquired by insolation, and 
effecting a general rise of temperature of very rapid progress, 
by this retention. 

Dark organic matter, therefore, covered by a layer of 
water varying from 6 inches to a few feet in depth, such 
as are found in ponds, temporary collections of water in places 
.below the levels of drainage, in the open drains of some 
cities, and in swampy regions all over the world, must, be re- 
garded as highly effective in concentrating the heat of the sun. 
The condition is one of the widest occurrence, and of. the great- 
est importance with reference to the causation of malsirial and 
miasmatic diseases, as it is the ugrual one for the putrefaction of 
organic debris washed together, or falling into water. A mass 
of water of this kind, such as Bayou Gayoso, of Memphis, is a 
a source of miasmatic effluvia both during the day and night 
throughout the warm season, not subject to the influences which 
affect the surfaces of streets or j^ards, or small collections of 
filth, on account of its great mass, while the vapor emitted from 
its heated surface constantly bears away with it emanations of 
the most noxious character. 

[While I write, July 26th, 1879, yellow fever exists in Mem- 
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phis, having appeared on the 10th inst. There have been one 
hundred and twenty eases to date, thirty-eight deaths, and the 
disease is steadily spreading. No yellow fever now exists 
in any other city of the union. In connection with the subject 
under discussion, l insert the following local report relating to 
the condition of Bayou Gayoso. It is almost inconceivable that 
notwithstanding the fearful and ever memorable experience of 
1878, this most dangerous body of foul water has been allowed 
to remain in the same condition it was in last year, in conse- 
quence of the lamentable prevalence of doctrines of exclusive 
contagion and importation, whose fatal effect is to encourage 
apathy and prevent sustained attempts directed towards the 
maintenance of those sanitary conditions which experience and 
indeed mere common sense have long since deterfiained to be 
absolutely indispensable to the conservation of health. In Mem- 
phis we must look to the condition of the streets, privies and 
cow-yards, to the overflowed places, and its notorious bayou. 
This is altogether more likely to prove useful than detorrainiog 
whether Mrs. Mulbrandon caught her sickness out of a trunk or 
not. We can readily postpone such discussions until Memphis 
is clean, her privies abolished, her cow-yards forbidden, her low 
areas drained, and her bayou flooded through with the strong cur- 
rent of the Mississippi. I insert the following article from a public 
print : 

WHERE MEMPHIS' MALARIA CAME FROM. 

Gen. Greene, Chairman of the Committee on the Sanitary 
Condition of the Bayou Gayoso, made the following report, 
which, on motion, was adopted. The necessary appropriation 
was made, and the committee was empowered to act at once : 

July 16th, 1879. 
James D. Prestidge, Esq., President of the Auxiliary San- 
itary Association: 

Sir : — The committee to whom was referred the consideration 
of ways and means for improving the sanitary condition of 
Bayou Gayoso, beg to report that they are carefully studying 
the question, with a view to presenting matured plans which 
they hope, when completed, will meet your approval, and 
will invite a general public interest in this subject, of vital im- 
portance to the health of the city. But, considering the magni- 
tude of the work and the time required for its completion, tl^e 
committee have thought it expedient, in view of the urgency of 
the situation, as it now exists, to recommend a simple and expe- 
ditious remedy, which will for the time answer the purposes the 
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Association have in contemplation. Without, therefore, inter- 
rupting the study of the larger ohject for which j'our committee 
^was raised, they beg to submit the following plan, which, in their 
judgment, will, if properly carried out, temporarily abate the 
many nuisances which to.- day abound in the bayou. For 
more than a fortnight no fresh water has passed into the bayou, 
>and the supply remaining in it is insufficient to keep the stream 
in motion. Stagnant and offensive pools are to be found in 
many places in its bed, varying from one to five feet in depth, 
which are the receptacles for dead animals, exhaling noxious, 
poisonous vapor, hurtful to the public health, not to mention the 
privies, stables and private sewers which discharge their deadly 
•contents into it. In seeking a temporary remedy for these evils, 
jT^our committee have found that the elevation of the bayou at 
its mouth is 78.6, and at Elliott street 110, thus giving a fall from 
that street to the point it debouches of 31 .4. The baj'ou, just 
below the bridge on Elliott street, is about fifty feet wide, and 
fifteen feet from bank to bed. At this point your committee 
recommend that a dam should be constructed which will convert 
all that part of the bayou Ij'ing south of Elliott street into a 
basin or reservoir, which shall be supplied with a quantity of 
water, which, when suddenly discharged, shall be great enough 
to flush and clear the bayou from Elliott street to its mouth. 
To obtain the necessary supply of water they recommend that 
two of the water company's plugs be opened and the water dis- 
charged into the basin. One plug will theoretically discharge 
^00 gallons per minute, but assuming, by reason of elevation, 
use, evaporation and soakage, the supply to be equal to 300 gal- 
lons per minute, one plug will discharge 18,000 gallons per hour 
or 432,000 gallons per day. In two days the basin would re- 
ceive from two plugs 1,728,000 gallons, equal to 230,400 cubic 
feet of water, weighing 14,400,000 pounds. Having confined 
this mass of water, the dam should be exploded, thus allowing 
the mass to sweep through the bayou to its mouth. It is allowed 
that the momentum of the volume will be diminished by the sin- 
uosities of the bayou and projecting angles, but it is believed 
that these obstacles will not materially affect the general result. 
The cost of the work is estimated at $75, including the purchase 
of wheelbarrows, picks, powder, etc., the water company having, 
with the most commendable public spirit, offered to supply the 
water for the experiment free of charge. If the plan of your 
committee results successfully, they would recommend that a 
dam with sluice gates, ot some other practicable means, be 
adopted and used, until the committee shall have completed their 
labor and presented such plans of converting the bayou into a 
health-preserving stream of pure, running water. 

CoLTON Greene, Chairman. 

W. E. BOGGS, 

J. E. Goodwin.] 
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When rain falls in very great abundance in a short period of 
time, as in storms, its effect upon the public health are apt to be 
altogether different from that of an excessive rainfall distributed 
over longer periods of time. When the distribution is regular,^ 
the earth is cooled, and the effluvia of putrefaction swept away 
by the accompanying winds, so that the general effect is highly 
beneficial. Scarcely any amount of rainfall is capable of an in- 
jurious influence directly, in a city built upon an undulating sur- 
face, with well paved streets, and good natural and effective 
artificial drainage. But the case is far otherwise when the pro- 
digious falls of rain which occasionally happen, occur in cities 
built upon a flat surface, naturally and artificially devoid of drain- 
age. Here it collects in slight depressions of the surface, and 
being full of organic matter, soon putrefies in the heat of the 
first fair days, loading the atmosphere with noxious emanations,, 
and with vapor of water. 

In such unusual raiiis, moreover, cellars are flooded, and as 
these excavations cannot be drained, nor indeed emptied when 
full, in cities but a few feet above the level of the water courses 
or ocean upon which they are situated, the foul* water which fills- 
them, and which is still further contaminated, as I have often 
seen, by admixture with grain, wheat, flour, and a variety of sub- 
stances capable of putrefaction commonly stored in cellars, soon 
putrefies, or if bailed or pumped out, leaves a pulpy mass of 
sediment on the bottom of the cellar to putrefy. In a city like 
Charleston, where such storms arc not unusual, and where the 
conditions are such as I have described, overflow of the cellars is 
well known to be exceedingly dangerous to the public health. 
I have seen numerous instances in my personal experience of 
cases of yellow fever produced in this way, notably one of the 
the first cases in my own practice of the epidemic of 1858, which 
occurred in a house on the west side of Church street, and adjoin- 
ing St. Philip's churchyard on the north, used as a bakery. The 
cellar was filled with barrels of flour, which burst when the rain 
water poured in. The stench produced by its putrefaction was 
fearful, and within a week or ten days after the overflow and 
pumping out of the water, several cases of yellow fever occurred 
in this house. Curiously enough, the first case was of distinctly 
remittent character, while the rest were of the usual continuous 
type, several of them with black vomit. The same disastrous 
effects of inundation of the cellars, partly by unusually fteavy 
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and continuous rains, and partly by overflow of the tides, were 
observed in 1854. The fever broke out late in August, and on 
the 6lh, 7th and 8th of September, a very violent storm prevailed. 
All the low areas as well as the cellars, incapable of drainage, 
were flooded, and the fever, though checked for a few daj^s by 
the general declension of temperature, became suddenly epideinic 
on an almost unprecedented scale, within ten days afterwards. 
These matters are thoroughly well understood in Charleston, and 
the condition of all low areas and cellars is carefully watched by 
the health authorities. I quote a few lines from the rej)ort of 
Dr. J. Somers Buist, City Physician, to the Chief of the Hi-alth 
Department, Dr. Geo. S. Pelzer, on this important subject. 
Under the date of April 15th, 1868, this gentleman writes as 
follows : 

" It is particularly to the existence of low, damp, and undraiued 
localities, that I would call special attention. 

Ist. Among these is the section extending from Cannon street 
on the north, to Badcliffo on the south, and bounded by Coming 
on the east and Kutledge on the west. It is here that after each 
heavy fall of rain the water accumulates, and not having sufficient 
drainage, remains, saturating the earth, frequently for days, sub- 
ject to the influence of the hot summer suns, remaining stai^nant, 
or else evaporating so quickly as to produce very serious effects, 
■added to which, there being no outlet to that in yards and cellars, 
it frequently remains unattended to, until compelled by the report 
of nuisance, steps are taken to remedy the evil. Though there 
is sewerage in this vicinity, yet from the nature of the locality, 
:and the general character of the inhabitants, it seems that it is 
not sufficient. 

2d. The section known as the Palmetto street lots, and Lucas 
street shanties, built upon stilts, the surface of the yards below 
that of the streets, when upon every spring tide they are sub- 
merged, no outlet being secured, no drainage executed, and in- 
habited by large numbers of negroes and poor whites, huddled 
together and living in filth. The water accumulates in large 
quantities, and the earth is in a perpetual state of saturation. 

3d. Gadsden street and its vicinity are very nearly of the 
same class, producing the same injurious effects. * * * 
* * * The strict enforcement of the law, requiring the proper 
•drainage and filling of lots, the elevation of open lots above 
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streets, with proper ventto theaccnmulated water,iiottOBpea)tof 
the iiiiliation of a system oTpaving Iho fltrnetu, are tbe means which 
suggRHt tliemselvcBus proper and expedient to corrcet these evils."' 

Whonovor inundation has oceurrcd, whether by rain, tidal or 
river overflow, no injurious efFcets can arise, as long as the water 
remains cool. It is only during the process of drying up, that 
Bueh colleetions of foul water emit steams laden with noxious 
odors. Especially is this the case, when evaporation has reduced 
the contents of low areas or of cellars to a muddy consistence^ 
The Bupcrabundaneo of water being abstracted, and the tempera- 
ture of the pasty matter having been raised to its maximum by 
the action of the sun, putrefaction advances in full rapidity. The 
lileraturo of the etiology of fever, abounds with illusti-ations of 
theso (acts. It is not while an inundation lasts, or while ponds 
are full of water, that their worst effects are observable in the 
pi-oduction of fever, but while they are in the hitter stages of' 
exHiccation. Large shallow masses of fou) water, however, which 
by long exposure to heat acquire a high temperature, are a source 
of noxious effluvia at all times; though of course, these would 
bo still more abundantly extricated, and in a moi-e dolrimontnl 
mode of chemical composition duo to partial inadequacy of water, 
should siu-h collections be reduced to a mud-Mke consistence by 
evaporation. 

Tbe following table shows the mean rainfall in inches, for 
each month in the city of Charleston, as computed from a series 
of twenty six year^. 

Linn- ' Pel). |\t'i.'b\pr<l May June Jiil,\ Aiifc- ^ejit. Oct. | Nov. D«c. 



The greatest rainfall habitually occurs in August, and tbe least- 
in April. As much rain falls in the two months, August and 
September, conjointly, as in any other three months taken to- 
gether. 

The first two months of the yellow fever sea-son are conse- 
quently characterized by a maximum degree of rainfall ; the rain- 
fiill of October is the least of the three months. This is in ac- 
c-ordance with the movement of the fairness of the days, which 
wo have seen to be in exactly reverse order. It must not be 
supposed, however, that because the rainfall of September is 
twice as great as that of October, and that of August about two 
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:and-a half* limes as great, that the fairness of August and Sep- 
tember is diminished in proportion. The greater rainfall is not 
due to a greater number of rainy days, but to heavier showers. 
This will bo seen from the following table, which shows the 
mean number of inches of rain which falls upon one rainy daj/y 
for each month, from the records of twenty-six years: 





Jan. 
.1.317 


Feb 
0.30. 


-Vl'rh 

o.r.ii 


\|ni 
0.;:G 


May 
O..V2b 


. June 
0.43 


luly 
0.47 


Auk 
O.M. 


<ei)t. 


Oct. 
0.51^ 


Nov 
0.27^ 


Dee. 


Mean 


0.59^ 


0.290 



Upon one rainy day^ on an average, most rain falls in Sep- 
tember; nearly six-ienlhs of an inch, a very copious fall. In 
August. 0.537, more than half an inch ; while in April, we have 
but 0.262, about half as much in a day as in August. Conjointly, 
therefore, August, September, and October, are characterized by. 
a greater intensity of rainfall than any other period of three 
months in the year; we have already seen that in August and 
September conjointly, as much rain falls as in any other three 
month.s. An essential character of these two months is found in 
this maximum intensity as well as absolute quantity of their 
rainfall. 

Let us now examine the quantity of rain with reference to 
the prevalence of 3'ellow fever in the follow table: 

Table Q, showing the rainfall, in inches, for all the years 
since 18 H, twenty seven in number, for which the record can be 
obtained, and for the monthsof August, September, and October, 
conjointly — arranged incrementally. 



Years. 


Ralniull. 


Deaths by 
Yellow Fever. 


Years. 


BainfaU. 


Deaths by 
Yellow Fever. 


1876 


3).68 


30 


1846 


13.71 


• • • • 


187S 


25.72 


« • • • 


1858 


13.59 


716 


1S41 


'^.:}8 


SporaiUc. 


1877 


13.38 


• • • • 


18 8 


20.39 


3 


1842 


13.14 


• • • « 


3867 


20.«.9 


• • • • 


1866 


11.84 


1 


184S 


18.26 


• • • ■ 


18)4 


1 1 .62 


627 


]85i 


17.64 


810 


1865 


10.32 


• • • • 


1845 


17.20 


• • • • 


1869 


9.82 


• • • • 


l8A-i 


17.07 


• t • • 


1875 


9.39 


• • • • 


1868 


].'..84 


• • • • 


1856 


8.99 


212 


1874 


15.57 


40 


1855 


6.83 


• • « « 


1849 


15.. 14 


1J5 


1851 


6.76 


• • • • 


1847 


14.21 


■ • • • 


185J 


6.31 




1844 


13.86 


• • • • 









The mean of this table is 18.45 inches; that by the table of 
monthly rainfall for the year, from a series of years prior to 
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1876, whoso absolutelj- unparalleled figure was conficqiiently not 
intlinled, i« 14.01, for ihcso three inonlhs eonjoinlly. 

It will ohserved that the three miiiinui are healthy years j this 
is in areordance with theoretical considerati«»nH. 

Four great epi«leinie years are included in this table, viz.: 
1852, 1S58, 1854 and 185«), the mean of whose rainfall is 12.96, 
say thirteen inches of rain. This is two inches less than iho 
mean ol the table — and is quite in acconlance with the staten»cnt 
that a mean rainfall, or one a little less than the mean, is most pro- 
motive of putrefiction, and should-, therefore, be associated with 
epidemics of magnitude, provided other meteorological condi- 
tions concur. It must bo ob-ierved, that a great epidemic may 
occur in Charleston with a seasonal rainUiII of 9 inches (185G) 
iij^ to 1 7. 64 inches, (lh52). It is doubllul whether yellow lever 
can make great progress with a less rainfall than seven inches, 
unless ponds or bajons exist near by, which arc independent of 
the rainfall as a source of pyretogenous effluvia, such as tlie mill- 
ponds and fish-ponds of Charleston, and the bayous of Memphis 
and New Orleans, which traverse the heart of tliecit}' in various 
directions. The general influence ol* rain in causing yellow iever, 
is obsorved in the fa'*t, that counting upward Irom the miiidle or 
mean point of the table, viz., 1847, wo have six yellow fever 
years, while in the reverse direction wo count but four. The 
rainfall of the most disastrous 3'ear in the annals of Charleston, 
viz., IS5^, was 13.59, only 0.40 less than the great annual mean. 

The mean rainlall of all the healthy years is 13.70, and of all 
the yellow fever years 17.33, showing the injurious influence of 
unusual rai nihil during these months. 

The rainfall of 1876 was urjprecedented : For JUI3' it was ten 
times as great as fi)rthe previous year,(ll. 23 inches); in August 
it was a little less than its mean, with a high temperature and 
low barometer; in September, in conjunction with an exaggerated 
temj)erature, the rainlall was also unprecedented, viz., 11.26 
inches, the mean being 4.89; in October there was a great, excess 
of I'ainfal! — more than lour times the average of eorresj>onding 
months of the three ])receding years, viz., 14.32, and five and a half 
greater than its serial mean (2.59) — two thirds of this rainfall fell 
in twenty four hours, a fact that directly points to inundation hy 
rain flooding of low areas, and Ailing up of cellars. It is to 
these conditions, that the existence of the limited fever of 1874 
must be attributed, as it prevailed altogether in September and Oc- 
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tobcr, tho two months of this unpanillelcd .rainfall. Wo nolo 
that tlio maximum number of deaths occurred in October, tho 
(lonth of rain flood in «^, vviih but two deaths in November, \vh«»so 
rainfall was 1.85 inches, eonsidenibl}' less than its mean, (1.60) 
Tho conditions were such as are not attended by a great epidemic. 
Tho disease, though caused 1)3' stagnation of rain-innndtjtions in 
cellars and low places, was neverlholess held in check b}- tho 
copious and continued rains of September, in which month thero 
were twelve days upon which rain icil, a very unusual figure. 
Had the floods which fell in one day of October, done so, late in 
August or early in September, as in 1854, and been iol lowed by 
constantly' fair daj's, a disastrous epidemic would have prevailed. 
These conditions of yellow fever occurred too late for the disease 
to spread to any extent. This is illustrated in the following table. 
A table showing that tho greatest morialny by yellow fever 
of any month during its prevalence, coincides with the greatest 
rainfall of tho months during which the disease pr«jvails. 



Year. 


Month. 


Kninrall. 


Morfality. 


1876 


.\ujriisr. 
-ifpteniher 

Uctolier. 
.Vovember 


5.10 
11.26 
14.;Ji 

1 .3.> 


"io 

18 


18 8 


.Miaisi. 
September 
t»cu»ber 


5.80 
7.02 
0.77 


Ill 
417 
16-. 


18:6 


^e|»»emb«r 
October. 


5.86 
1.3i 
1.81 


17 
90 


1854 


Aiijrust. 
September 


8.7.) 


401 ! 

i.->? ! 



K»>mM k" 



i \v<.-:iiii(l< oi itie whtile aii^^iiht ul' ibe 
ain lor October iell in one Uuy . 



I |» to Augii-r 'i.Mli, «»iily 0.(4 i,.«-he.3 iia<l 
aUen; bur, upon riie 2dlh. lO h, o0?b and 
l.sr, 5.22 inrhe.s fell, Mhirh nuist be le- 
ardeil as lallinir in ^ep ember. 



Aiiuiibr the whole lain o| the UDuth lelL 
\\a a .>[oini upon the 6iii, 7th and 8ih. 



Heavy rains occurring during an e|>idcmic of j'ellow fever, 
and giving place to light siiowers and hot stinshine, always pro- 
duce an exaggeration of the ])revailing disease. Thus in Sep- 
tember, 1854, a memorable storm occurred in tho first week of 
tho month ; a great p )rtion of tho surlaco of tho city was over- 
flowed by tho sea; cellars and low places were inundated. The 
rest of the month was slightly showery. Tho fever which had 
begun in August, became^ at once extremely malignant a few 
days after this storm, with a greater number of deaths than any 
previous season. 

It is proper to remark in this place, that iho records of the pluvio- 
meter are less distinctly significant than that of any other meteoro- 
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logical inatrument. This ia evident upon reHcclion. By tho ihor- 
momoter, hygrometer, barometer nnd anemometer (lo u very con- 
aiderublo extent), nnd by close estimation of Ihcuopcet of ilio sky 
and notation of tliunderstormx, the olcincnlal variudonsaro noted 
as they actually ocoor, not only at the office where tha obsorvatJonB 
ai-e taken, but everywhere in the vicinity. With the ruingaugo, 
on the other hand, the case ia altoguthor dilTercnt. At the office, 
the number of inches fulling upon the plane surface of the inutru- 
raont is noted, and this ia only a very crude approximation to 
the condition which prevails on the snrraco of the earth, which Is 
never u plane surface. The depth of a full of snow or sleet can 
be truly noted at a central office, for these matters remain mostly 
where they fall unleas banked together by the wind, liain, on the 
other hand, being in a fluid form, at onco seeks the lowest IcvcIb, 
so that while the mingauge dccluros that a certain depth of ruin 
has fallen, within a very short period, almost before the shower 
is over, the greater purt of the surface is"fi-eed from wutor, which 
baa passed o If into the drains or into lower arcua. It thus hap- 
pens, that local inundations of any depth ni:ty occur from ruin- 
ihlla of very vuriuble degrees as recorded by the rainguugc, the 
matter being controlled entirely by the drainage of the loculity 
and its variations as to level. It is obvious, therefore, that all 
the phenomena of the flooding of undr.tinod places of low level. 
with their attendant consequences, may be observed with very 
■diflieront degrees of rainfall, as ibey depend not merely upon the 
quantity of tho rainfall, but very largely upon the amount that 
falls in a given time. Tho record is not, therefore, like tho ihcr- 
mometor and hygrometer, in direct relation with the natural 
phenomena, andean never furnish data capable of subserving a 
very rigid comparison. 

I now present a tjible showing the monthly nnd seasonal fall 
of rain for euch of the five yeai's — 1871 to 1878, — and for eucb 
of the eleven cities, with monthly and seasonal means: 
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T»«r. 


July. 1 


^««. 


Sep.. 


ow. 


™„. 




3.93! 














































874 


"■■'' 1 


4 7U 


iJti 


1.1)9 




Ueai 


B.S,! S.97 


S.*U 


^.41 


ir..42 



LOUISVILLE. 
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U»i, 




S.il 


O.M 


i. 4 


,M 


6.IH 


3.34 


l.M 1 3-4t 


14.« 
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CAIRO. 






' 


MEMPHIS. 




Y'ear. 


July. 


Aug. 

3.16 
1.58 
5.24 
3.32 
2.79 


Sept. 

3 08 
3.15 
0.73 
0.16 
3.14 


Oct. 


Total. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


1878 
1877 
1876 
1875 
1874 


2 91 
5.63 

3 44 
9.88 
0.52 


1.64 
3.12 
2.14 
1.76 
1.54 


10.79 
13.48 
11.55 
15.12 
7.99 


18.8 
1877 
1876 
1875 
1874 

M*»an 


2.38 
6.22 
4.38 
4.34 
0.47 


1.59 
6.05 
5.37 
2.39 
4.60 

4.00 


2.60 
3.11 
3. 4 
2.94 
4.72 


2.83 
3.75 
3.95 
2.38 
1.07 


Mpfli 


4 18 


3 2.' 


2.05 


2.A4 


11 79 


3.. '16 


3.28 


2.80 



Total. 



9.40 
19.18 
16.74 
12.06 
10.86 

13.64 







VICK8BURG. 


1 


GALVESTON. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Total. 

15.34 
16. ('3 
10.36 
22.08 
13.65 

15.49 


Year. 


July. 

7.92 
3.89 
3.22 
1.11 
9.31 

4.69 


Aug. 


Sept. 

5.a5 
13.85 

0.64 
18.41 

5.84 

8.76 


Oct. 

3.60 
17.39 
1.41 
1.79 
0.12 

4.86 


Total. 


1878 
1»77 
1876 
3875 
1874 


2.92 
2.95 
3.34 
1.92 
7.39 


6.69 
1.14 
2. 86 
8.85 
0.06 


♦2.33 
6.94 
l.O) 
7.55 
6.20 


3.40 
5.00 
2.vl 
8.76 
0.00 


1878 
1877 
1876 
3875 
3874 


7.06 
1.27 
10.19 
6 15 
7.19 

6 37 


23.68 
34.40 
15.46 
27.46 
22.46 


Mean 


3.70 


3.92 


4.99 


2.87 


Menu 


24.68 



*So record in first week. 





NEW ORLEANS. 




MOBILE. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Total. 


Year. 


July. 

3.56 
3.74 
5.38 
4.00 
10.21 


Aug. 


•«ept. 

3.86 
12.68 
1.7« 
8.52 
2.54 


Oct. 

4.52 
6 15 
037 
2.32 
0.00 


Total. 


1878 
3877 
3876 
1875 
1874 


7.3'» 
6.41 
4.73 
6.67 
12.93 


4.24 

2 54 
4.44 
8.6J 

4.82 


2 as 

13.21 
0.26 
7.89 
4.21 


4.48 
9.15 
0.24 
2.09 
0.00 

3.19 


18.85 
31 SI 
9.67 
25.26 
21.96 

21.41 


1878 
1877 
1876 
1875 
1874 


9.52 
4.69 
11.53 
7.07 
3.79 

7.32 


21.46 

27.26 

19.04 

21.91« 

16.5r 


Mean 


7.61 


4.93 


5.68 


Mean 


5.38. 


5.87 


2.67 


21.24 







CHARLESTON 


• 








NORFOLK. 






Year 


July. 

11.11 
10.21 
11.26 
1.05 
18 74 


Aug. 


Sept. 

8 28 
6,30 
11.26 
3.58 
6.66 

7.2i 


Oct. 


Total. 

86.83 
23.59 
41 94 
10 44 
!9.31 

28.42 


Year. 

187« 
1877 
1876 
1875 
1874 

Meat 


July. 

1.92 
7.9 
5 50 
4.72 

8.81 

5.78 


Aug. 


Sept. 

2.25 
11.9(» 
9.09 
2.05 
3.78 


Oct. 


Total. 


1878 
ltir77 
1876 
1875 
1874 


13.48 
2.21 
5.10 
1.94 
7.06 


8.96 
4.87 
14.32 
3.90 
1.85 

5.78 


•10.05 
3.78 
4.54 

10.37 
6.04 

6.76 


4.91 
7.82 
1.52 
3 21 
0.04 


19.13 
81.47 
20.66 
2^».36 
17.67 


Mean 


9.47 


5.9% 


5.8i 


3.50 


21.85 





PHILADELPHIA. 


V 


Year. 


July. 


Aug. 
3.43 

o.m 

0.98 
6 42 
5.6.-) 

3.43 


Sept. 

0.94 
2.74 
8.77 
2.53 
6.01 

4.20 


Oct. 


Total. 

11.00 
15 4') 
16.52 
14. 
16.78 


1878 
1877 
3876 
3875 
1874 


4.75 
5.53 
5.71 
3.6:i 
2 25 


1.88 
6.52 
3.06 
1.42 

2.87 


Mean 


4.s; 


2.75 


14.75 



V<1 
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The Boitionnl moan fop tho throo Allantic Hlics is ^.07 
in.; ihnt fm- tho Gull' dtio^ is 22.44 in., und Tor llio five Valley 
cilies, 14.26 in. As n rule, llicrul'oi-o, most min fiitiM ulon;r the 
slioreH ol'lho Gull' of Mo.xifo; a qiiunlily wliic-h is it li tile Io*s in 
tho Athintic ciiiu-t, and but u little iiioro than two thirds as much 
on lliu banks of the UisMiMsippi rivor. Wu liiivo Ibnnd that these 
lailcr fiticM are, in f^cnot^l, t-oolei- and losu liiir than the cities of 
the^rnll'j Iho i-ninfaM, ncvurlhelc:<s, lulls fur short of that ofdtlcs 
on tho coast. This i« most probably dependent upon tho average 
prevalonco of thunderstorm:', which wo find to vary in a panil- 
telism wilb the rainfiill, bein;; most frequent in the Gulf cities, 
lews so in tho Atlantic cilies, nnd least so in the Valley cities. 
The mean raintiill of 147S, of the seven cities in which yellow 
fever occurred, is 15.14 in. This is based on tho totals of four 
months. Now this fijtui-o is In close correspondence with the 
moan of the five years in sevcntl of tho cities in which yellow 
fever prevailed, and a penenit di>poHition is observable towards 
an approximation of the rainfull for tho four months of 1878, to- 
wanls tho mean of each of the cities for five years. 

Thus, in St. Louis, tho quantily of rain which fell in 1878, 
(summer months) was 15,J8 in.; tho moan for five years being 
15.42 in.; integers the same, and even fi-actions nearly identical. 
, In LouiHville tho quantily was 14.08 in., tho mean of tho five 
years being 14.90 in.; into^erM iho same. 

In Caii-othoi-ainfnll for 1878 was 10.79 in., the mean of its five 
years being 11.79; a differoniro of ordy one integer in nearly 
twelve. 

In Memphis the rainfall for 1S78 was 9.10 in., which is about 
two-lhii'Ui' of its mean seasonal rainfall. 

In Vicksburg the rainfall liir 1878 was 15.31 in.; that lor its 
mean of five years was 1.^.49 in.; integers the same. 

In Now Orleans the rainfall for- 1878 was 18.85 in., and its 
mean for tho five years was 21.41 in, llere,a8 in Momphis, there 
is a diminution, hut to a muih less cctenl, the difference being 
only 2..'i6 in., or between an eighth and a ninth. 

In Mobile the minfall for I>i78 was 21.40 in., and its mean for 
five years 21,24 in.; integers the same. 

In four cases out of seven the integers have been tho same, 
and in one case only, viz., Mem]ihis, was there any noticeable do- ^ 
clension from iho mean of tho local five years. It may, thcro- 
foro, bo regarded as quite true that in 1878 tho quantity of rain 
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fallin«ij in tho four months of 8ummor,in llioso cities in which yel- 
low i'^vQv )>revuiled, in almost every case, was very close to liio 
average of five j'oars — an observation strictly in accordance with 
theoretical demands. 

Considering, in tho next ])lacc, the months in which j^ellow 
fever appeared and was established in the several cities of our 
records in 1878, we find a similar accordance, though of cour&o 
not quite so close. 

In St. Louis the first case occurred in August (26th), nearly, 
'wo may say, in September. The conjoint rainfall of August and 
Se|>tember was 8.42; sum of tho monthly means fur the same 
months, 7.43, the I'ainlall of September having tho same in- 
tegers. 

In Louisville tho disease prevailed in tho latter part of Sep- 
tember and in the first three weeks of Oi^tober. Tho conjoint 
rainfall of these two mouths was G.38; the sum of tho monthly 
means for the same two months being 5.42, a closer approxima- 
tion to tho mean than can be found in any of tlio other recorded 
years for that city. 

In Cairo tho disease also prevailed in September and October, 
tho sum of the minfall for these months being 4.72, and that of 
Iho means of the same months 4.09. The integers are the samo 
and tho appr(»ximation closer than lor any other year except 1874, 
whoso figure is 4.68. 

In Memphis the disease appeared and became established in 
August. Tho rainfall was much less than its monthly mean, and 
the condition cannot bo regarded as favonvble. We must recol- 
lect that the bayou into which Memphis is drained, being a pond- 
like collection of water, and intimately connected with the out- 
break and prevalence of the disease, constitutes a condition which 
is independent of rainfall, and so also for privies and cow-stables. 

In Vicksburg tho disease appeared in August, whoso rsiiniall 
was 50 per cent above its mean. Taking the two earlier months 
of its prevalence, August and Septenjber, together, wo find tho 
sum of their rainfall 9.02, and that of the means for the samo 
two months 8.91, figures which arc practically the same. 

In New Orleans tho disease appeared in July, whose rainfall 
was 7.30 in., the mean of tho same month being 7.61. Ilere wo 
find tho integers the samo. The epidemic of 1878 began in a me- 
dium rainfulL If, moreover, wo take tho combined means of tho 
:first two months of its prevalence, July and August, wo have 
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11.54, that for the monthly mean being 12.54, a difference of but 
ono-tweli\h,and a far closer approximatiun than can be found for 
any other of the five years. 

In Mobile yellow fever appeared in August, whose mi n fall was 
somewhat more than a fif\h in excess of it^ mean. The disease 
prevailed especially in September and October, the sum of whose 
rainfall is 8.38, the sum of the means for the 8ame two months 
being 8.54, figures which are practically the same. 

Wo may assert, from the foregoing, that the yellow fever of 
1878, in nearly every city whose records we have, was not only 
attended with a rainfall which was the average of a series of 
years, taking the four summer months together, but that the cor- 
respondence of the figures proper to the months in which 
the disease originated, or to the two months in which it pre-^ 
vailed or was established and reached its greatest mortality,, 
was quite as close as theory demands, when wo consider the 
essential characters of the pluviometrical determinations sxU 
ready alluded to. Drought, therefore, is a condition in which 
yellow fever cannot exist, unless foci of putrefaction, in depend^ 
ent of rainfall, are present, and the humidity bo inordinately 
high. Moderate rainfall, equal to, or slightly less, than the mean 
of the season or months concerned, is the proper pluviatile con- 
dition of 3'ellow fever. 

Excessive rainfall, by causing the overflow of low levels, may 
induce yellow fever, but the disease so induced will not assume 
the proportions of an epi lemi • exc pt whe'o the total amo !nt of 
such extreme rainfall i8 made up by a small number of exceed- 
ingly heavy falls of rain, thus limiting the number of cloudy and 
rainy days, and allowing the concurrent action of the sun upon 
the soil. 

ATMOSPHERIC HUMIDITY. 



Next to the temperature and calmness of the weather, espe- 
cially of the nights, humidity is perhaps the most important rec- 
ord in an epidemiological point of view. 

The moisture contained in a vaporous form in the air, which wo 
call humidity, is of course derived from moist or aqueous sur- 
faces by evaporation. The rapiditj' of evaporation varies with 
the temperature, but the quantity' of the vapor which the air caik 
contain varies in a ratio which is not directly proportionate to 
the variations of temperature. As the act of evaporation con-^ 
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sists in tbechanpjo of form of water, from the condition of a fluid 
to that of vapor, the rapidity of this change depends upon the 
tcn8ion of aqueous vapor at any given temperature. This ten- 
sion becomes rapidly greater as the temperature increases^ so 
that at high temperatures, the air may contain much more vapor 
proportional I}', than at low ones, and evaporation is also far- 
more nipid. 

The vapor which is denoted by the records of humidity for 
any given place, is for the most part that which is present in the 
air which blows over such places. To a very great extent, there- 
fore, the humidity of the air is dependent upon the direction of 
the wind, being greatest in winds which have passed over or 
through extensive swampy regions covered with luxuriant veg- 
etation, where a high suriace temperature also exists. 

The air from the ocean is not b}^ any means so humid as is 
generally supposed, although winds which course over warm 
tracts of sea, such as the Gulf of Mexico, or Mediterranean 
sea are well known to be laden with moisture. But the ex- 
cessive degrees of humidity which accompany epidemics of 
febrile diseases, and especially of yellow fever, are due to local 
evaporation. The liumidity in such cases is the result of the 
co-existence of smart rainfall and strong insolation. When 
the earth becomes greatly heated, if rain falls upon it, the 
tension of aqueous vapor being high, the water rapidly changes 
its state and passes into the superjacent air. 

We must recollect that there is no active power resident in the 
air, by virt^^e of which the atmosphere takes up water from the 
sui-face, as is vulgarly imagined, but that the act of evaporation 
is purely a spontaneous one, the water passing off more rapidly as 
its own temperature is higher, being retained in the vaporous 
form, or losing it, according as the temperature of the air is 
high or low, or the quantity of vapor it already contains, as 
great as, or less, than that which it is able to hold between its 
particles at the given temperature. 

If now the air bo motionless over a heated moist surface, con- 
ditions are present which are most favorable to a high degroe of 
atmospheric humidit}', and these conditions, whether in the close 
courtyards of cities, in narrow streets, in the interior of ships 
navigating warm tracts of sea, or in towns built between emi- 
nences, or surrounded by fortifications, are such as eminently 
favor the outbreak of epidemics, and of yellow fever especial ly». 
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The influence of humidity i;* exerted both upon the earth's 
Burfaco and upon the body. It is a well undei*8t(>od principle of 
phj'sics, of very extensive aftplication, that the huniidiiy of the 
-air tends directly to increase the temperature of the earth's sur- 
face. The li^ht of the sun ])asses without difficulty thr(>u«;h a 
Ininsparent atmosphoro, however laden with humidity, but fall- 
ing upon terrestrial surfaces is mostly absorbed, and by a dcgra- 
tiation of the velocity of its vibrations becomes transformed 
into heat. The rays of what we call heat, moving far more 
slowly than those of light (the slower undulations we call heat, 
• and the more rapid, li^bt) are unable to penetrate the vapor which 
exists in the superincumbent air, although passing readily through 
dr}' air. Heturn radiation being therefore impeded or impossi- 
ble, the surface becomes hotter, 'vith all things that rest upon it. 
Uurnitiityof the air, conseqiieiitly, directly enhances the temper- 
ature of the earth's surface and of all things upon it, including 
the human body. At the same time, the presence of vapor already 
contained in the air, by thus causing an unusual degree of surface 
temperature, still further promotes the extrication of aqueous 
vapor from surfaces which happen to be moist, so that under 
such circumstances, atmospheric humiditj'^ becomes a direct cause 
of its own augmentation, which, if the air be calm, may even pro- 
gress to complete saturation of the atmosphere. This is what 
we e-xperienco on a fair day in summer afler a smart shower 
without wind, and what is denoted by the word " sultry." Both 
the humidity and temperature become greatly pronounced when 
-clouds cover the sky alter such a shower, whereby return radia- 
tion is altogether obstructed, and the earth's surface prevented 
from cooling by mdiation as it naturally tends to do, if such con- 
ditions exist at night. iSuch still, humid and hot nights, are in- 
diss'olubly linked with the origin of yellow fever. 

Besides this action of aerial humidity in causing an exaltation 
•of terrestrial heat, we recognize another, equally potent, in in- 
ducing a rise of tetnperalure in the human body. This principle 
is a familiar one, and is no more than that whereby a vapor- 
laden atmosphere prevents the evaporation of water from the 
skin and lungs. At high temperatures, although the air, even 
at 90^ is of less temperature than the human body, but little heat 
is abstracted from its surface by the mechanism termed "convec- 
tion", the body depends for its necessary refrigeration upon the 
evaporation of its fluids from appropriate tissual expanses. 
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IVhon the humidity of Ihc air \% hi<rh, tho temperature of the 
tiir bcini^ less than that of tho body, but si ill whut is called ex- 
cessive, but little more vapor can be taken up by tho air, and 
tho perspiration rolls away in the fluid form. The immense 
rerri«^oratin«5 power of the vaporiz ition of the perspiration and 
•6niiis of tho pulmonary 'surlUces is thus lost wholly or in part, 
and tho temperature of the body being unrestrained, is main- 
taiiiod at an abnormally hi«j^h staisdard, which soon reaches a 
point at which febrile disea^^o may be readily established. 

The influence of high atmospheric humidity in exalting the 
intensity of febrile movements, and so tending to induce condi- 
tions of malignancy, deserves a jmssing potice. This itifluenco, 
in tho cane of yellow fever, is but a continuation of those, viz., 
combined heat and humidity, which have mainlj' contributed to 
-establish the predisposition towards fever, upon which the dis- 
ease is based, by direct intoxication of the symptoms with septic 
offluvia. Fever is properlj' a reaction against such septic intoxi- 
cation of the economy, and even in its milder degrees, against 
the general enhancement of the nutritive processes above a grade 
which the economy is able to support, effected by ovei^flow from 
the Ij'mphatic system of abnormally fermentative lymph, or the 
cnti'Jince into the circtdation and system generally of the excited 
products of inflammation. In this reaction which w^e call fever, 
a certain moderate exaltation of the temperature above the nor- 
mal grade, is a necessary part or condition of the process; for 
upon tho enhancement of nutritive activity attendant upon this 
rise of temperature, all the steps of tho reactive chain depend, by 
means of which the effects of the generalization throughout the sys- 
tem of the zymogenous causes of iMxar^ are to be neutralized. An 
exaltation of bodily tempeniture to 101° or 102®, I have found by 
observation in yellow fever, to be abundantly high, and even at 
lower grades, though not below 100°, the reaction is nearl}'^ uni- 
formly successful. Wo all know that unless the temperature ex- 
-ceeds 103°, we have nothing to apprehend from a febrile movement 
which is uncomplicated. In yellow fever, however, the tempera- 
ture is habitually higher than this in *' sthenic cases," so called, 
when the intensity of the Indent cause of the fever is such, that a 
wholly unrestrained and h3*perpyrectic reaction is established, 
often within an hour or two after the first symptoms. The ther- 
mometer indicates tempomtures of 106° to 108°, or even higher, 
as some saj^, though I have never seen it higher than this. The 
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ccoinimj quickly bcf^mcs "disBolvctl in tliis fci-vcnt heal," nnd 
after foriy lo sixiy hdiiii", every ofl'ort towunJM ronclion becomes 
impouaiblo, in iho i-onfesscd fuiluro of nniiti-c, wliii-h wo t-nll coi 
ln)wo. A low tonipei'nturc of the nir, anil cHpoeiully a low 
hiimidiiy, powedtilly coniliu-o towardu that reduclion of the tern- 
pci-atnre, wliich in mcdiitil |ini(-tit-e is the fimt and most impor- 
tant indicntion. When, however, the tempoifilure of the air is 
nearly equal to that of the body, and when the atmonphere is 
laden with humidity, eonditioiiM amid vvhith thodiseaso has arisen, 
and whieh by the mipposition dlill t-onlinuo, refrij;crf>tion by the 
process of Bweatiiig in almost or wholly impossible. Aqueous 
afluNone are not cvapQiitled, lor :lio air po><iiCK»i08 little or no 
drying power, and if fe<-ourtiC be not had to liquidH which remove 
heat by conveciion, in eonseqncnto of their eomparntively low 
temperature, or to nueh as beiiif; properly mni-o volatile than the 
sweat or watery affufionf, and ore thus able to abnlruc-t heat from 
the parched body, ituclf at the time mostly incapable of i-wcaling, 
the HyMtemic fempei'ntiiro in not rcdiK'cd, and uHuully mounts to 
a grade, by the a<'cumiilalion of heat engendered in ite own pro- 
eessec, which IciidB vorj- promptly to a latal exhaustion of nervous 
force. A high dew point is in (his way c<]uivulont to an exalta- 
tion of the atmospheric tempomtinv, and must tend powerfully 
towanis the aggravation of the diHea^e when already established 
by allowing the tenipemturo of the body lo attain the exorbitant 
grade, which in yellow fever it is naturally prone to i-each. 

The humidity of the air, still further exerts a most important 
influence upon the beginnings and progress of putrefaclivo fer- 
mentation. Putrclaction begins upon surfaces in contact with 
Ibe atmosphere, and where these remain moist, at suitable tem- 
peratures, is promjitly established. It', however, the iiir be dry, 
these moist surliiccs are co<dcd down by evaporation of their 
water, and their temperature reduced along with that of the 
mass they limit, considerably below that of the air; decomposi- 
tion is thus pro tanto impeded. At the same time, in virtue of 
ibis surface evaporaiion of the fluids of the fermentable maleriol, 
.the whole exterior hiirdons, becoming desiccated, and so upon 
its surface, insusceptible to puti-elaction through deficiency of 
,water. This takes place when a qmirier of beef is carried to a 
height, such as the lop of a tall tree, (ti method often practieed 
at the South) where if it bo shielded fii>m the direct mye of the 
sun, it will resist putrefaction for several days, while on the sur- 
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face it would have entered speedily upon this process. As all 
fermenting substances liberate heat within their majss, an active 
«vaj)Oration proceeding upon their exterior, necessarily iowera 
the general temperature, and in so much retards the putrefactive 
process, and delays and lessees the extrication, along with vapor 
of water in the lorni often of a condensed steam, of those dele- 
terious gases which deprave the constitution of the blood, and 
the minute particles in proper kind, of the putrefying substance 
itself, which alike affect the sense of smell, and are capable of 
establishing fevers of septic chanicter. 

The degree of atmospheric humidit}'' is most accurately esti- 
mated by observing the highest tempenituro at which the moisture 
of the air is condensed upon any cold bod}'; this temperature is 
called the " dew point." Since the evolution of aqueous vapor 
depends upon the temperature of the moist surface which emits 
it, while its retention in the air, unprocipilated, depends u^pon the 
temperature of the air, exposure of mojst surfaces being jn'esup- 
posed, the humidity of the air should increase as the temperature 
rises. For comparatively long periods of time, weeks, months 
iind seasons, the dew point will bo found to follow the tempi'ra- 
ture by a similar though disproportionate motion, as the baro- 
metrical indications do by a reverse movement. Miiller states 
that the absolute quantity of water in the air, like the mean tem- 
perature, is greatest in July and least in January, and that the 
diurnal variation of the dew point is directly controlled by the 
tem])erature. Es])y observes, ** It has been ascertained that the 
quantity of vapor in the air is increased as the temperature rises 
with the ascent of the sun. This, however, lasts only until nine 
o'clock, when the ascending currents of air, occasioned by strong 
heating of the soil, carries the vapor upwards and away, so that 
the water contained in the lower strata of the atmosphere di- 
minishes, although the formation of vapor continties with the 
increase of heat. This diminution is apparent until four oVlock, 
when the quantity of water in the lower strata of the air again 
increases, because the upwai*<lly directed currents of air cease to 
carry away the vapor formed. This increase of* humility con- 
tinues but until 9 p. m., or thereabout, because the decreasing tem- 
perature of the air puts a limit to the further formation of vapor." 
This would be stated more correctly, "decreasing temperature of 
the soil," for the temperature of the air and the evolution of vapor 
both depend upon the temperature of the surface of the earth. 
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As I have Baiil, lUo dow |ioint vnncs in llie same ilippotiiin n& 
tlio Icinperaliirc, mid is ootitrnllcd by il in u poiipr.il "iiy, but 
nevcrllielcss, d"c» not vmy diroi-tly wiili tho tciii|iciiitiiiv, being 
nubjoc-led to tho iiifliicncu uf llio laws gi>vci-ninK tlio )n-(it;ii.'8.M()ii 
of llic IcriKiiiii of uqncoiiM vn|i(>r ut ini-rc:iHiiig toiii|icmliire»> 
Wlicn the llicrmomclei-, in iiir tlicDrclic-iill}' fnitimiod with vii|i<ir, 
eiiikx tbrough 10 dcfjivcs of ibe wale, tho di-w point will sink, 
at the Ktiiiio time, thi-oii^h 15.4 de^reiK, llio vujior, wliicb lind 
been able to retain itn ;^aseilorni kUUc abuve tliis point, boing^ 
" pi'e(i]iilutcd," iind n|>|)eai'ing as miHt or elonil, and k(>, propm-- 
liunaU'ly, in decreasing ratios, f-n- declotisinnri of tempeiKlnre of 
equal extent, Uiwvr on tlio tlienni-meler seale, and in increusing 
ratios lor deelcnsionH of tcinpeniliiro of llio hiiho nnnibur of 
dcyrcoH nl. Icniporalnrfs biglier than S0°. Tho annual or 
seasonal rango of tlio dow jmint is tliiH git'aler than that 
of tho tlicrinometcr, as will bo kcoii from tho fi)ll<nviiij' fig. 
uroH, cateuliilod from the CliarleHlon rt'eonls, wliieli tthiiw tho 
mean monthly dew point at sunrise, and the mean temperature, 
CKtiniatod Inim a series of twelve years : 



114.11 i Ti.Sn 77. S I HI 
M.-n}. 01. u»' 7ii.»' II 



Both minima oceiir in Janiniry, and both maxima in JiiljV 
and the inercasc and decreaso in both serios is qiiilo siinihir,. 
though not siriclly piinillel, repi'osciiting different curves. Thus 
the ningo of tcinperaiui-e lor the year, between January and 
July, is 31.17°, while that of the ilew point, between the winio 
months, is 82.36°. Tho dow point range is thus foiiml, by a 
compariKon of secular mean«, to be greater than ibit of llio lem- 
pernture, which is in einifirmation of llic tliei>ry of the subject, 
A eomiiarison of the means ibr single yeai-s shows tho name dif- 
ference, as a rule, although tho great flnctiiations lo which the 
htiniidily of tho air is subject, is fiTqiicnily denoted by an irrcg- 
lilarily of the figures, which is of coni-se bahmccJ, under the dom- 
ination of tbe general law, when the mean of manj- years is 
taken. Oil comjiaring llic respective rangesof the dew piiint and 
the thermomeler Ibr scvonlcen single yeiii-s, from 1844 lo 18C0, 
I have found that in thirtoon years llio dow point range was the 
greatest. In four only, was the niiigo of the dew point less tbaa 
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that of tho tbciTnoTnctcr, viz., 1860, 1868, 1856 and 1850. In all 
these cases tho integers expressive of degrees were the same, the 
excess of tho temperature range, over that of the dew point aver- 
aging 0.54 of a degree, while the average elevation of tho dew- 
point range over that of the temperature is 1.19°. Si mi lap- 
results arc ohtained by a comparison of the means of tho three 
summer months. Thus, in a series of sixteen yeai^s, on comparing 
thcinean temperatures with the dew point, wo find that the max- 
ima of temperature coincide with the maxima of the dew point,.. 
and so, likewise, <*or tho minima of both. Tho thcrmomotrical 
range is 3.82^, and tho dow j)oint range 5.9S°. In any given 
year, moreover, the iDonlh of highest or lowest temperature is 
nearly always tho month of highest or lowest dew point. Those 
monliis aro by no means tho saiYio for every j'oar, and whon^. 
exceptionally, the maxima and minima occur in different months, 
these months aro noarlj' of tho same intensit}'. 

Tho dew point is thus controlled by tho temperature, and its 
range is simultaneously greater than that of the temperature of 
tho air, for reasons of a jdiysical character already alluded to. 

These considerations show that tho humidity of the air is not 
dependent upon the direction of tho wind, though distinctly and 
often very greatly influenced thereby, but upon sea-^onal,. 
mcmthly and diurnal variations of temperature. Tho influences,., 
therelbre, of a local character, which affect tho dow point, aro 
oven more numerous than those which affect the temperature,.- 
since tliey inclitdo all of this latter class and many others like- 
wise. Among those, inasmuch as the3' exert a very strong influ- 
onco on tho origin as well as progress of various forms of fever,. 
including yellow fever, wo miiy onumorato tho proximity of tho 
ocean, of rivers, of wide expanses of marshy or swampy terri- 
iory, like those in the vicinity of Charleston and New Orleans f. 
dense building, as in tho older parts of some Southern cities; 
inadequate drainage of alleys, court j'ards, and vacant lots; inade- 
quacy of ventilation, as in closoly-built houses on tho ground^ 
floor, and in tho interior of ships; tho presence of healed bilge 
water in ships at rest in witrm harbors, or sailing in tho gulf 
stream, or in warm seas; tho presence of heated ballast 
taken in from tho shores of hot countries; tho presence of 
cargoes of partly-damaged grain, of iruit, or of other moist, fcr^ 
montablo material. Under such circumstances, a very notable- 
exaltation of tho humidity occurs, due entirely to conditions 
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which may bo so strictly local as to affect the atmosphere even 
of a single house, or of one apartment onlj*, whose humid ity, 
therefore, is not at all indicated by the general cotemporar^' rec- 
ords of a public chamcter. This is to a considei*able extent true, 
likewise, for the temperature, and I have also called attention to 
the same inadequacy of the rain record. I may still more dis- 
tinctly enunciate this very important matter, by saying, that the 
morbific effocts of a high temperature and humidity, and of. the 
rainfall, are always far more intense than the exaltation declared 
by the published records would lead us to suspect; because these 
three conditions are necessarily intensified to degrees far bo3*ond 
those determinable at tlie central office of record, whiuh is alwaj'S 
located in the best parts of cities, and in the best buildings. 
This undetermined intensity exists in those localities which are 
badly drained and ventilated, and situated in the overcrowded 
and densely built parts of cities, and usimlly inhabited by the 
poorer classes, where, consequently, the first cases of epidemic 
fevers originate, and where epidemics naturally find the greatest 
number cf subjects. The temperature and humidit}'^ of the in- 
terior of ships is, for similar reasons, wholly different from that 
of their decks, a consideration to which very little attention 
seems to have been paid, notwithstanding the large part which 
ships play in the dissemination of contagious diseases, and the 
number of instances in which such diseases originate on ship- 
board, under conditions precisely analogous to those proper to 
the land. In places and under circumstances such as I have de- 
scribed, the humidity may rise to an altogether unsus])ected 
height, or even to complete saturation, while as yet the atmos- 
phere genei-ally, at sea or on land, does not contain a very large 
amount of water, as indicated in the standard regii^trations. 
Even in cool weather, or the depth of winter, an excessive hu- 
midity and high temperature may coexist in buildings or apart- 
ments closed against the external air. Where the laws of health 
-are not understood or acted upon, such conditions are very com- 
mon or nearly universal in the cold weather of winter. Thus, 
in Hussia and Asia Minor, the better classes of peasantry live 
under the same roof with their domestic animals, keeping all the 
insufficient openings closed, as mtich as possible, to keep out the 
external air. This is done for the security of the animals, some- 
times, but it is expressly admitted that the piactice is followed, 
in a great degree, for the saving of fuel which is thereby effected 
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where fuel is very scarce ; the natural heat of the auimals, and 
that due to the fermentation of the compost on which they rest, 
kepping up the temperature of the interior of the one-storied 
buildings, in which the parts occupied by the family are sepa- 
rated by a mere railing from those devoted to the horses, cat- 
tle and sheep. 

I now pass on to a short examination of the records of the hu- 
midity in Charleston, with reference to its relation to yellow fever. 
As these records have been kept since 1846 only, the series of years 
is not as long as that at our command for the temperature. The 
record, moreover, has always been made in terms of the "dew 
point" and I shall present them accordingly, for all the years 
whose record can be obtained up to 1878, under that denomina- 
tion. Below is subjoined, 

Ta?ble E, showing the increments of the dew point for the 
months of August, September and October conjointly, for twenty- 
four years : 



Years. 


Dew 




Point. 
70.20 


1*>4 


1855 


69 11 


1846 


68.51 


1»58 


68.20 


1868 


68.51 


1847 


67. a3 


1853 


66.98 


1878 


66.81 


1856 


66 79 


1877 


66.76 


1852 


66.68 


1849 


66.55 



Hygienic Annotation. 



Yellow Fever. 



Years. 


Dew 
Point. 

66.54 


18.T0 


1857 


66.43 


1865 


66.00 


1867 


65.89 


1851 


65.74 


1848 


65.69 


1866 


6V.58 


1874 


65.55 


1876 


65.11 


1869 


64.94 


1845 


64.22 


1876 


34.96 



Hygienic Annotation. 



Healthy. 
Healthy. 
Healthy. 



The maxima coincides with the great epidemic year of 1854 
and the minima with healthy years; annexed is a table of the 
means : 

Table S, showing the progression of the means for table K : 



Yellow Fever Yeare. 



Mean 66.76 



Healthy Years. 



Mean 



66.45 



The progression is regular, and confirms the indications of 
the preceding table. The mean of 1864, 1858, 1856, and 1852, 
years of the greatest epidemicity, is 67.94. As we have in this 
table but twenty-four years, the number of least epidemic and of 
sporadic years is not sufficient to allow reliable means to be 
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drawn from them ; they have, therefore, been included as " yel- 
low fever years/' with the greatest epidemic years. 

From these records, therefore, the dew point is a primary 
agent of the second rank in the production of yellow fever, act- 
ing mostly through its influence in exalting the action of tem- 
perature upon the surface of .the earth, upon the inception and 
progress of putrefaction, and upon the temperature of the human 
body both before and after it has been affected with yellow fever. 
It will be seen from the table that yellow fever of even the low- 
est intensity, has never existed in Charleston with a dew point 
lower than 65.11, which is within one degree of the mean dew 
point for all years. The greatest epidemics have each affected 
a seasonal dew point higher than the mean of all the years, the 
great epidemic of 1854 heading the series. With regard to th^ 
influence of the dew point. Barton, of New Orleans, ih his labori- 
ous report, which was published after the researches from which 
the above tables are abstracted were made, remarks : " Fevers do 
not prevail i/i/>ro/)orfion to the height of the dew point, but they do 
not prevail without a high dew point." That is, a large amount of 
moisture with a high degree of heat is essential to the develop- 
ment of high grades of fever. Moisture (humidity of the air)^ 
no doubt, is the controlling sanitary condition at all high tem- 
peratures. We do not pretend to say that yellow fever is rife in 
proportion to the amount of moisture existing in the air, but we 
doubt not I hat a large amount of it is indispensable for it. Dr. 
Home, in Flanders, measured daily the degree of moisture of 
the air, and on comparing his tables with the register kept of the 
sick, he found that the progress of the disease kept pace, as far, 
he says, as anything of the kind can do, with the humidity of the 
air. The whole meteorological condition has been kept by me 
for many years, including the hygrometry, and it has alwaj'S ap- 
peared to me that the direct influence on the health of individ- 
uals, with its varying conditions, not only in yellow fever, but 
with large classes of disease, has^ been clear and unequivocal. 
Its influence in 1853 I have shown to be very conspicuous.'' 

The extension of epidemics through the months of Septem- 
ber, October and November, is greatly due to a sustained high 
humidity. Thus, in the great epidemic of Charleston of 1858^ 
the dew point of October was 62.19, the highest of twenty four 
years. In the next greatest epidemic, that of 1854, the dew point 
of August was 77.29, highest for the twenty-four years; for Sep- 
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^tember, 73.83, also the highest for the same j'^ears, and for Octo- 
ber, 59.22, within three figures of the maximum of all the years. 
In 1852 the next greatest epidemic, the dew point for October, 
was the highest of the twenty-four years, except that for the 
same month of 1858. 

Wc pass on, now, to an examination of the humidity of the 
year 1878 in the West and Southwest, in connection with the 
yellow fever epidemic. 

The figures given below, denote the temperature of evapora- 
tion, or the indication of the wet bulb thermometer. I have 
already stated my reasons for choosing this record of the humid- 
ity in preference to that of the "relative humidity'' or the "dew 
point." As the record for atmospheric moisture is expressed, in 
the Signal Service, in terms of relative humidity, I have first cal- 
culated, with the assistance of Glaisher's Hygrometrical Tables, 
the weekly wet bulb temperature, on the basis of the weekly 
mean temperature (which is identical with the weekly mean 
dry bulb temperature), and the mean weekly relative humidity- 
No terms, moreover, of the humidity are published in the an- 
jiual reports of the Signal Service, and in order to obtain monthly 
means from the weekly means of the wet bulb, I have been 
obliged to resort again to proportional adjustment for those 
weeks which neither began nor ended on the first or last day 
of any month. This has been very laborious, but the method is 
an accurate one, and is, "besides, the onl}^ one by which these fig- 
ures could have been obtained at all. These expressions of the 
humidity of the air are in direct relation to its action on the hu- 
man body, and upon the temperature of the earth's surface, as I 
have already observed. 

Subjoined is a table showing the wot bulb temperatures, or 
temperatures of evaporation, for each of the ^"^q years and eleven 
cities, with the monthly, seasonal, and great seasonal means: 







ST. LOUIS. 


• 


1 

i 

1 


1 

LOUISVILLE. 


Year. 


•July. 


Aug. 


Sept. 


Oct. 


Mean 


Year. 


.luly. 

71.86 
70.63 
71.44 
72.55 
70.16 


Aug. Sept, 


' Oct. 

48.78 
54.16 
45.76 
45.93 
49.63 

4S.85 


Mean 


1878 
1877 
1876 
1875 
1874 


72.69 
69.32 
71.85 
72.24 
70.25 ; 

71.27 


67.03 
67.40 
71.01 
&).68 
69.00 

68.02 


60.41 
62.52 
61.49 
59.06 
6 J. 69 


50.98 
54.31 
46.17 
47.14 
50.58 

49.84 


62.78 I 
63.39 
62.63 : 
61.03 
63.38 


1878 
1877 
1876 
1875 
1874 

Mean 


68.35 59.85 
*8.37 62.16 
70.34 ; 60.64 
64.60 58.90 

68.36 ' 62.77 


62.21 
63.88 
62 04 
60.49 
62.73 


Hean 


61.23 


62.64 


71.33 


68.00 ! 60.86 


62.26 
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CAIRO. 


M nn 


' 




MEMPHIS. 






Year. 


July. Aug 


Sept. 


Ort. 


Year. 


July. 


Au.ir. "^ept. 


Oct. 

.54.57 
.56. (» 
.50.34 
.51.12 
.52.70 


Mean 


1878 
1877 
1876 
1875 
1874 


•«5.84 73 8;) 
71.55 69.62 
71.98 71.85 
73.81 67.77 
74.10 1 71.68 


62.91 
63.95 
6J.20 
61 26 
64.t>7 

«3 m 


.Vi l:{ 
.55.09 
47.19 
49. '2(; 
51. 3w 

.51 .21 


W.42 
6-..05 
6.3.30 
m 02 
65 .53 


18:8 

1877 
1876 
1875 1 
1874 

1 

Mpavi, 


75.92 
72.88 
74.12 
75.17 
73. 32 


71.07 
71..^3 
7.;.;tl 

(>8..5() 
72.46 


<}3.87 
63.49 
ai.27 
63. S-* 
66.62 


67.11 
66.40 
65.26 
64. 4 
66.27 


Mean 


73.4-> 1 70 94 


♦u.«i; 


74. 2S 


71 9-| «i4 11 


.53.08 


65.92 



1878 
1877 
1876 
1875 
1874 



VICK8BURG. 



Year.i July. 



76.77 ! 
74.36 I 
75.71 I 
75. 9 
73.33 I 



Mean 75 . 05 7 



Aug. 


Sepl . 

69.49 
69.. 55 
66.66 
66.44 
68 72 


Oct. 


76.80 
75.02 
74.63 
70.85 
74.49 


58.73 
61.24 
.56 <M» 
.^5.61 
.55.44 


74.36 


68.17 


.57.2<> 



GALVESTON. 



.Mean ,, Year.i July. 



70.45 


1^78 


69 79 


1877 


68.25 , 


1876 


67. Of) 


1S75 


67.99 


1874 



78.. 53 
77. Oi 
77.. 38 
76.85 
76.45 



Aug. .Sept. 



77.97 
76.20 
77 ..32 
75. JK) 
77.. 59 



72.88 
73.92 
70.68 
70.. 3 J 
73 .9:5 



Oct. 

&5.83 
6(5.78 
63.64 
64.58 
64 49 



6S 70 !l .Mean I 77.25 77.0 1 i 72. .35 l 65.06 



Mean 

73 80 
73.48 
72.25 
71.96 
73.13 

72.92 



NEW ORLEANS. 



MOBILE. 



Year. 


July. 


Aug. 


.Sept. 

71.75 
72.28 
68.5 » 
69 89 
72 46 


Oct. 


Mean 


Year. 


July. 

77.62 
76.12 
76.29 
76 t'3 
72 97 


Aug. 

77.19 
74 Of< 
74.19 
72.69 
77.04 


Sept. 

70.99 
72.28 
68.04 
69.13 
71 ..59 


Oct. 


Mean 


1878 
1877 
1876 
1875 
1874 


77.02 
75.33 
76.04 
75.45 
74. a5 


76. 57 
74.34 
75.. 30 
73.47 
76.46 


62 97 
63.41 
.58.rt0 
.59.72 
61.10 


72.08 
71 .34 
(>9 66 
69.38 
71 .22 


1878 
1877 
1876 
1875 
1874 

Mean 


61.62 
62.48 
.57.61 
.57 . 78 
.59.63 


71.85 
71 .24 
69.03 
69.81 
7.1.31 


Mean 


75.74 


75.23 


70.9;< 


61.20 


70.74 


75.81 


75 04 


70.41 


59.80 


70.45 



Y'^ear. 



1878 
1877 
1876 
1875 
1874 

Mean 



CHARLESTON. 



July. 



76.66 
76.. 51 
76.41 
77.71 
74.82 



r6.42 



Aug. 

75.21 
75.72 
75.61 
73.88 
72.68 



74.6; 



Sept. 



71. 
71. 
70. 
68. 
70. 



96 
23 
99 
76 

84 



70.76 



Oct. 

60 9i> 
63.22 
.56.84 
.57.49 
60.87 

.59.88 



Mean 

71.20 
71.67 
60.96 
69.46 
69.80 



70 .42 



Year. 

187 {5 
1877 
1876 
1875 
1874 

Meai> 



NORFOLK- 



July. 

73.67 
73.29 
73.37 
74.06 
70.. 51 

72.98 



Aug. 



72.43 
72.92 

71.88 
71.76 
67.10 

71.22 



.Sept. 

67.60 
U.93 
63.80 
62.16 
65.29 

64 76 



Oct. 

.56.54 
.57.29 
49.80 
.53.14 
53.99 

.53.95 



Mean 

67.31 
67.11 
64.71 
&5.28 
64.-22 

65.75 





PHILADELPHIA. 






• 

Year. July. 


Aug. 

66 06 
68.08 
66.60 
66.79 
61.69 

65.84 


Sept. 

61.74 
60.28 
57.40 
55.40 
60.38 


Oct. 

49.83 
51.84 
45.06 
47.04 
47.13 

48.18 


Mean 




1878 
1877 
1876 
1875 
1874 


68.91 
68.83 
69.22 
66.77 
66.41 


61.6.3 
62.26 
.59.. 57 
.59.00 
.58.91) 

60.27 


' 


Mean 


68.03 


59.04 
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The great season mean for the three Atlantic cities is 
65.48°; that for the five Valley cities is 66.84°, and for the three 
Gulf cities 71.37°. The movement is the same as that observed 
for the temperature and the clear and fair days; the mean sum- 
mer humidity of the Gulf cities is greatly the highest ; that df the 
cities of the Mississippi Valley the next highest, and of the 
cities of the Atlantic seaboard, notwithstanding their proximity 
to. the ocean, lowest of all. This high humidity of the Gulf 
coast and the river margins must, I think, be attributed to the 
warm waters of the Gulf of Mexico, and to evaporation from 
the swampy alluvial tracts bounding the river, the fertile tracts, 
where reclaimed, in common with the natural soil, being every- 
where covered with luxuriant vegetation. The soil moreover is 
impervious to water, in this great valley, and the rainfall either 
flows off by the water courses or is evaporated from the surface; 
it docs not sink into the earth, as in districts where the surface 
soil is sandy. ■ The atmosphere in consequence, is naturally 
laden with vapor, derived both flfom evaporation and i'rom the 
prodigious extrication of water by the leaves of trees and culti- 
vated plants, and the natural herbage of prairie tracts and dis- 
used fields. I cannot help thinking that this humidity is the 
principal cause of the greater temperature of the Gulf coast and 
vallc}'-, and not its effect upon principles already alluded to. The 
high humidity prevents return radiation by day as well as by night, 
and so effects an exaltation of terrestrial temperature by accumu- 
lation, and secondarily, a higher temperature of the air which rests 
upon the surface. This result is less marked in rural districts 
than in cities, because the act of evaporation from the leaves of 
plants, causes a reduction of temperature in the air in contact 
with them ; but in cities where there is no vegetation worthy of 
notice, the full effect of ihe humidity in enhancing soil tempera- 
ture, and the temperature in general of buildings, pavements, 
court yards, etc., is experienced. This increased heat still fur- 
ther acts, as I have said, in causing a still more active evapo- 
ration from moist surfaces, and so again exalting the existing 
grade of humidity, especially when the air is calm and the sky 
veiled. 

It will be observed that the seasonal mean for 1878, is greater 
than the mean for five years, in every one of the eleven cities. 

In Cairo, the mean for 1878 was greater than in any one of the 
five years. So also in Memphis, Vicksburg, New Orleans and 
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Mobile, in each of which cities yellow fever prevailed. The 
mean humidity of the season of 1878 for the seven cities in 
which yellow fever prevailed in that year, is 67.56; while that 
of the four cities in which the disease did not prevail is 65.98. 

Let us examine now the months in which the yellow fever 
appeared in each of the cities more or less affected in 1878. 

In St. Louis, the first case occurred in August ) but the humid- 
ity of the month was lower than its mean. In September the 
humidity was likewise lower than its mean, but in October, in 
which the greater number of cases occurred on the Quarantine 
steamer and at Quarantine, the humidity was above its mean. 

In Louisville, the first case occurred in September, and the 
humidity was above its mean. 

In Cairo, the first cases occurred in September, whose humid- 
ity was very near its mean, the humidity of the two previous 
months having been greatly above their means. In October, 
when the disease prevailed as an epidemic, the humidity was 
considerably higher than its mean. 

In Memphis the yellow fever appeared in August, whose hu- 
midity, 76.92°, was the highest for five years. The humidity of 
August was also the Jiighcst for five years. In September 
the humidity declined to a point somewhat lower than its mean, 
rising in October above the mean of that month. 

In Yicksburg, the disease also appeared in August, whose hu- 
midity, 76.80, was the highest for five years. The humidity of 
September was practically the same as that of 1877, higher than 
the mean. The humidity of October was also hi<;her than its mean. 

In New Orleans, the humidity of July, in which month the 
disease first appeared, was 77.02, the highest of five years. 
That of August was also the highest of five years. That for 
September was higher than its mean, and so also was the humid- 
ity for October. 

In Mobile, the first case occurred in August, whose humidity 
was the greatest of five years, that of the month previous hav- 
ing also been the highest for five years. In September the hu- 
midity was above its mean, and so also on October, the month 
in which the greatest number of cases occurred. 

Summary. — The humidity of the summer of 1878 (seasonal 
mean) was unusually high in every one of the eleven cities; in 
fiVQ of the cities visited by yellow fever, it was higher than in 
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-any of the five years. The humidity was greater in all those 
cities in which yellow fever appeared, than in all those in which 
it did not. 

In the month in which yellow fever appeared, the humidity 
was above its mean in five of the seven cities, and the greatest 
jor five years, in four, viz., Memphis, Vicksburg, New Orleans 
and Mobile. In St. Louis, Louisville, and Cairo, the humidity 
was above its mean in that month in which the greatest number 
of cases of local origin occurred. 

The lowest humidity at which yellow fever appeared was 
59.85°, in Louisville, in September; the highest, in Mobile, viz., 
77.19°, for August. The humidity of July in New Orleans was 
77.02°, a figure which was nearly reached in Yicksburg (humidity 
of August, 76.80°) but not so closely in Memphis, (humidity of 
August, 74.07°). We may conclude that a temperature of evapo- 
ration of 77,° existing early in the season, exerts a most powerful 
influence in originating the disease, while a continuance of an 
unusually high grade of humidity, even if the absolute height be 
much below this point, will equally facilitate an acceptance of con- 
tagion or cause a local outbreak at a period of the season which is 
-delayed in proportion to the lower range of the humidity. Hence 
it was, presumably, that St. Louis, Cairo and Louisville were not 
touched materially by the fever until October, and hence also, the 
delay of the disease in reaching Yicksburg and Mempjiis for a 
month after it appeared in New Orleans. 

ATMOSPHERIC CURRENTS, WINDS AND CALMS. 

The movements of the atmosphere in a general sense, are 
wholly due to differences of temperature between the soil and 
the air which rests upon it. Atmospheric currents of all kinds, 
excepting those attributable to electrical and hygrometrical in- 
fluences, are caused by the cooling or heating of the surface 
/stmtum of the atmosphere. The transference of heat so.implied 
is not effected by conduction^ for the power of propagating heat 
from particle to particle, is possessed by fluids only to an exceed- 
ingly slight degree, and by gases most probably not at all. The 
change of temperature is therefore accomplished by the mechan- 
ism known as " convection,'' in both fluids and gases. Only the 
particles of air or water which come directly into contact with 
A solid are affected by its temperature, changes of specific gravity 
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in tho gas or fluid ensuing, if Ihey arc of a different tempo Tatoro 
from tho eubsianoo on which they rest, whereby more or less 
regular currents are estiibli'^hed, so that all the particles of tho 
mobile matlerare eventaallj- brought into contact with the mod- 
ifying surface, and an equilibrium of temperature established 
between the solid and fluids or gases concerned. 

Heat is imparted from tho earth to tho atmosphere fmlmost 
exC'luaivoly in this way, and motion of the'air necessarily r«siiltg. 
So also, when the heat is transferred from the air to the soil, 
motion of tho surraco stratum of the atmosphere likewise occurSj 
if any exit towards a lower level be afforded to the aimr thus 
increased in density by cooling. 

During the day, the air receives heat from the earthx, and 
being thus rendered specifically lighter, is pressed upwards by 
the greater weight of colder and denser columns around. What 
are known ae the " diurnal ascending currents " are thus set in 
motion over all surfaces heated by the sun. If these cm-rente 
arise from a heated plain, cooler air flows in laterally, as from 
forests, bodies of water, or tho ocean. If the surface be ineliued 
and elevated, air is forced upwards from valleys and plains of 
lower level, to rise, after being itself heated, towards the summit 
of the elevations. 

This occurs during the day, but at night, on undulating 
surfaces, currents are established just the reverse of those de- 
scribed. The surface, cooled by radiation, cuols the air in contact 
with itj which sinks along the slopes, with a velocity propor- 
tional to their steepness. Downward currents, towards all lower 
levels, begin to flow, following the natural water-leads, invisible, 
if not cooled down below their dew point, but charged with fog, 
if their humidity had been unusually high, or tlie cooling suf- 
ficient to precipitate their aqueous vopor. These motions are 
established as soon as the earth becomes cooled by radiation 
below the temperature of the air which lies upon it, and 
continues all night, or until all lower areas without exit are 
filled with the cooledand fog-laden air. All the emanations from 
the surfaces down which tho air has rolled are taken with it 
towards lower levels, so that the fog becomes accidentally asso- 
ciated with sach effluvia. Fogs in general are due to the cooling- 
of humid air, and remain whore they are formed until the fol- 
lowing morning, when they are lifted up and swept away by th& 
establishment of the diurnal currents. 
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The phenomena described above, in so far as the air removes 
with it all volatile matters extracted along its path, as water 
washes away the soluble matters it meets, and as they occur only 
at night, may be terrried " nocturnal aerial drainage. " Cities 
built upon undulating ground, are therefore cleansed by reason of 
\the steepness of their declivitives, both by the rainfall, and by this 
nightly downward flow of the air, and are consequently in the 
best hygienic conditions possible. 

It must not be forgotten, however, that persons living on the 
sides of acclivities are exposed to the action of both the water 
over flow from above, and the unhealthy influences of miasmat- 
ic substances brought down in the descending air currents of 
the night, and still further, that the inhabitants of places of 
lower level, are thus doubly liable to injurious affection, both 
by inundation of the drainage water and its stagnation and pu- 
trefaction around them, and by the overflow of air charged with 
the steams and unhealthy miasmata given off from superior in- 
habited levels. It is for this double reason, that in undulating 
cities, such lower areas are always given up to the poor, and are 
known to be sickly? To the natural disadvantages of such a 
position is commonly superadded that of the necessarj' filling with 
matters of the most objectionable character, which for a very 
long time contaminate the air, and if wells are dug, render the 
water necessarily unwholesome. 

The places just described, shallow excavations of low site, often 
originally prfuds, are analogous in their relations to the noctur- 
nal movements of the atmosphere to level areas. We have seen 
that during the day the sun's heat establishes a system of ascend- 
ing currents from all surfaces, whether level or inclined — and 
that reverse currents are similarly set in motion by the refriger- 
ation of the air on undulating surfaces after nightfall. On flat 
surfaces the diurnal ascending currents cease after the earth has 
cooled to the temperature of the air, but the air still continues 
to decline in temperature, often until its dew point is reached, if the 
humidity be high, receiving into its surface strata all the exhala- 
tions of the soil or of places whose temperature has failed to 
decline on account of the neighborhood of buildings, the inter- 
position of sheds or coverings of any kind, or the foliage of 
trees between themselves and the sky. This surface stratum of 
cooled air naturally tending to flow off towards a lower level, is 
now unable to do so, and if winds do not blow, remains ncees- 



230 Report of Dr. W. Hutbon Ford on the 

sarily motionlces until the following morning. All night long 
the extrication of miasmatic subslunccs continues, and the stag- 
nant air becomes densely charged with such matters, as well aa 
with vapor given oET from the surfuco in geiierul, arid from lots 
and covered areas whose soil temperalure has not declined. A 
condition of very high humidity and of miasmatic inquinalion is 
thus attained. This stillness of the surface stratum of air at 
night is a phenomenon of the highest importance in the etiology 
of febrile diseases due to malaria, or to the miasma of cities, Jn 
a flat country, smoke from a chimney is soon to rise obliquely 
during the day, Anally mingling with the clouds, being horae 
aloft on the ascending currents of air; but in the early morning, 
before these currents of air are set in motion, it is seen to stream 
jiway in the same horizontal stratnm' in which it has been 
emitted, and may be followed for miles at exactly tho same dis- 
tance from tho surface, except when it meets a Ibrest, when it 
rises just high enough to pass over the trees. This is owing to the 
higher temperature of the woodland over the surrounding coun- 
try'. The emoke of a fire built upon a vessel in the center of a 
'body of water, in the still air of the mcft-ning before sunrise, 
rises gently to a certaiD height and soon sinks upon the water, 
flowing off in direct contact with its surface. The smoke of a 
-cigar is watted upward during the day, with rapidity, if tho sun 
be shining; but at night, if there is no wind, it remains where it 
■was emitted, or eVen sinks towards the ground. 

The sense of smell afl'ords illustrations of the immobility of 
the Bur&ce stratum of air at night in general, which becomes 
absolute, if the wind docs not blow, on all flat surfaces. EfQu- 
viaof all sorts are nearly imperceptible in the daytime, but are 
readily perceived at night. The "scent" of wild animals lies 
best at night and in the calm air of the morning before sunrise, 
.and the hunter knows that to be successful he must lead his 
hounds to the field before the sun is up. All animals which 
follow their prey hy the sense of smell do so by night. The 
odors they follow are quickly dissipated by day in the ascending 
■currents. The host of off'ensive and noxious smells liberated 
from the streets, lots and drains, privies, cow-lots and stable 
yards of cities, and more or less wherever men abide, are nearly 
or quite imperceptible during the hours of sunshine, but become 
Tery distinct and often insupportable by their accumulation dur 
JDg the nighL The musty and offensive emanations of ponds, 
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inarsbes and swamps are not noticeable during the day, but be- 
<;ome recognizable enough at night, and are asserted by the coun- 
tryman to bo most dangerous " before the dew is off the ground,'* 
that is, before they are removed in the stratum of air in which 
they lie, by the ascending currents of the morning. 

We roust recollect that as water lies at the lowest attainable 
level, and its surface is not only a plane one, but preserves a tem- 
perature, in large bodies, which is lower than that of the dry- 
land in the summer months, the surface air gravitates directly 
towards all tracts of water that may lie within or near the area of 
<3itie8. It must do this even when the differences of level are not 
more than a few feet. The surfaces of such collections of water, 
overflowed by the lateral movement of humid air from neigh- 
boring tracts of land, and, also, by the condensation of their own 
vapor in the cooler, over-hanging masses-of air, becomes covered 
with mist and fog. Such mists, therefore, contain the miasmatic 
■effluvia of the adjoining localities, and sleepers upon decks of 
boats, or in dwellings on the margin of ponds, lakes, bayous 
or harbors, are more apt to be injuriously affected by them. It is 
to this we must attribute the unheal thiness of such places of 
abode in the hot season, at wharves or in vessels moored in 
streams in close proximity to cities, swamps and marshes. 

Wo must recollect that as putrefaction is mostly controlled by 
temperature, it is necessarily most active during the day. The 
•effluvia which it evolves, however, are quickly dissipated by the 
ascending currents, so as to be scarcely appreciable to the sense 
of . smell, or very dangerous to health. At night, on the con^ 
trary, although the activity of decomposition is lessened, and 
the absolute amount of miasmatic substance diminished from sur- 
faces looking towards the sky, a progressive accuifiulation of 
such miasms takes place if there be no wind, in virtue of which 
a very high degree of intensity is quickly attained. Nor must it 
be forgotten, that many sources of miasmatic effluvia are in ac- 
tion even after nightfall, such as privies, cemeteries, stables, 
masses of stagnant water, the contents of foul cellars, the slime 
of half dried ponds or recently overflowed tracts. All of these 
continue to inquinate the air, as much by night as by day, while 
theik* effluvia are not removed by the motion of the atmos- 
phere. It is in view of these considerations that the night air is 
dangerous to health, and that the pestilence is said to >' walk in 
darkness." 
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Although stagnancy of the air is especially a nocturnal phe- 
nomenon, it is not wholly so. Absolu^to calms not unfrequently 
occur during the day, especially at certain seasons of the year. 
They prevail under these seasonal influences both during the day 
and night, and it is under such conditions that the surface strata 
of air on flat surfaces remains almost or wholly motionless. 
Calms, whether by day or night, are more frequent about 30° 
north of the belt of the earth's greatest heating, on the circle of 
latitude where winds blowing in general from the south and 
southwest, are gradually giving place to those blowing from the 
north and northeast. The whole system of winds is yearly 
shifted from north to south, centering as far as the configuration 
of continents allows, upon that belt of the earth within the tropics,, 
which has just attained its highest temperature. The air which 
is heated on this belt, and on both sides of it as far as the sun's 
influence exteiids, streams towards the poles, after rising to 
the highest regions of the atmosphere, but the greater part seeks 
that pole which is nearest. In our hemisphere, these currents 
constitute the southwest winds, which prevail in the latitude of 
Charleston, as a mean, from March to August. Their direction 
is then shifted, giving place for the other six months of the year,, 
to winds blowing from the northeast. These latter winds are 
the return currents from regions further north. The obliquity 
of both sets of winds to the meridian, are of course due to the 
axial motion of the earth, and the diminishing length of a circle 
of latitude as we approach the poles, on a principle which is too 
well understood to need elucidation. It is at the season of the 
year that these southwesterly currents begin to give place to the- 
northwesterly return currents that calms are characteristically 
frequent. As already hinted, the sun in our hemisphere is already 
six or seven degrees south of the northern tropic, when his maxi- 
mum influence is felt over regions north of latitude 23° 28'. The 
belt of greatest heating, due to the perpendicular position of the 
sun, and to the fact that within the tropics, the sun shines verti- 
cally down on any given point, both as he proceeds northward,, 
and after the summer solstice, to the south again, must be regarded 
as lying directly under the sun's place on its southward journey. 
This corresponds to the 12th of July. 

Calms begin to be felt some thirty degrees north of this, in 
latitude 45°, with irregularities which are due to the influence of 
mountain streams, altitude of the surface, proximity of large 
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bodies of water, and a variety of other considerations. The belt 
of calms is, therefore, generally about 37° north of the sun's 
place, and proceeds southward with the movement of the sun. 
The territory between latitudes 40° and 29°, say from Philadel- 
phia to Galveston, is traversed by this belt of calms in about six 
weeks, viz., by the 20th of August. Half tbe distance, or lati- 
tude 34° 30', nearly the latitude of Memphis (36.07°) will be 
reached by the 1st of August. In St. Louis, Louisville and Cairo, 
calms are to be expected late in July, which accords mostly with 
the records of the signal service on a basis of four years addition. 
In Memphis and Yieksburgj I find the maximum of calms occurs 
in the summel* and autumn, when four years are added together, 
in August. In the Gulf cities the maximum calmness is likewise 
in August. 

The sum of all calms for each month for the years .1874, 1876, 
1876 and 1877, and for the eleven cities conjointly, is subjoined. 
August is then seen to be the month of calms in general. It is 
more so strictly for the latitude of Charleston. For all the South- 
ern Atlantic and Gulf seaboard, August is essentially the month 
of calms. The month of September is nearly as calm as August, 
and October but very little less so. These three months to- 
gether, in which yellow fever prevails, are the calmest of the 
whole year by far. 



Month 


Jan. 


Feb. 


M'ch 


April 


May 


June 
177 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Total 


272 


" 224 


214 


19.5 


172 


314 


364 


352 


347 


213 


231 



That 'this calmness of August coincides with the change of 
direction of the wind from southeast to northeast, is seen from 
the following figures, computed from twelve successive years, 
from the Charleston records. 



Jan. 


Feb. 


M'ch April. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 
N E 


Dec. 


N E 


N E 


S W 


8 W 


S W 


S W 


S W 


S W 


N E 


N E 


S W 



These are the general laws of calmness of the days or nights 
due to the influences of tlve seasons. Great irregularities are 
experienced in different years, however, in this respect, successive 
years even varying g^reatly. 

The different cities we are considering, show also a very vari- 
able frequency of calms. Thus the mean number of calms for 
the several groups of cities are as follows : 
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i July. 


Auk 


Sept. 


Oct. 


Nov. 


Dec. 


Atlantic Cities 

Gulf Ciiies 

Valley C iliPH 


4.6 

i 14.0 

1 51 .6 


10.6 
16.7 
56 4 


14 
11.3 
55.4 


13 

n.6 

54.6 


9 
116 
30 2 


3 
iO 
32.2 









It will be seen that the Atlantic cities are the least subject to 
calms, the Gulf citien more so, and the Valley cities more than 
three times as much so. 

In the period of four years (1874 to 1877), we count the entire 
number of calms occurring as follows : 

St. 'Louis, 105; Louisville, 497; Cairo, 465; Memphis, 575; 
Vicksburg, 606; Galveston, 42; New Orleans, 177; Mobile, 265; 
Charleston, 73 ; Norfolk, 119; Philadelphia, 61. St Louis is as 
breezy as Norfolk. The very remarkable disposition to calmness 
in Louisville, Cairo, Memphis and Vicksburg, is worthy of note. 
The disposition towards stagnation is most pronounced at Meni- 
j)his and Vicksburg,and the significance of this with reference to 
the liability of these cities to yellow fQvar, will not be forgotten. 
Galveston is seen to have less frequent calms, owing, no doubt, 
to its insular as well as littoral position, than any other of the 
eleven cities, and in this fact we find one of the explanations of 
its coveted immunity from fever in 1878. ,. Charleston is not very 
subject to calms, nor to great epidemics of yellow fever, which 
do not prevail more frequently than once in eight or ten years. 
Between 1882 and 1878 inclusivel}', a term of forty-six years, the 
records show seven greatest epidemic years, seven lesser epidemic 
years, and five so called sporadic year^, in all, nineteen years in 
which yellow fever has been seen. In this enumeration, years 
in which even but one case of yellow fever has occurred fn a resi- 
dent, have been classified as sporadic years, viz., 1866, 1841 and 
1837. 

"Calmness of the days" constitutes a condition of most unfa- 
vorable influence upon the production of fevers generally, and 
of yellow fever especially. It is often associated with a cloudy 
sky, and with high heat and humidity. The cloudiness of the sky 
maintains the surface heat, by opposing an absolute barrier to 
radiation from the earth, while it does not wholly prevent the 
passage of the sun's rays through the veil of precipitated vapor 
suspended above. On account of the calmness presupposed, the 
air becomes densely laden with humidity given off from the sur- 
face, and filled with the accumulated effluvia of putrefaction. The 
conditions, moreover, are such as very greatly favor the over- 
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heating of the bod}', and the inhalation and swallowing of par- 
ticulate atoms of putrescent effluvia, and, of course, the conta- 
gious emanations and excretions of individuals sick with yellow 
fever. This calmness of the air during the earlier periods of 
epidemics, and the associated sultriness, have been constantly 
noted by those who have made the causes of yellow fever a 
8tud3^ In speaking of the month of July, 1853, when the mem- 
orable epidemic of 3'ellovv fever prevailed in New Orleans, Bar- 
ton says: "But what most distinguished the month in this re- 
spect (i. e. in relation to atmospheric motion), was the unusual 
number of calms noted in my register, amounting to twenty-six 
during the month, showing nearly one-fourth of the month the 
atmosphere to be in a stagnant condition, hot, sattirated, filthy. 
The gutters, twelve hours after a rain, were reeking and bubbling 
up with gaseous products, all highly inimical to animal life.'' 
The mortality of June had been 21 deaths, but in this month of 
July, they were 1,409. "The number of calm days in August 
were without a parallel in New Orleans, viz., seventeen, or at 
sixty-eight observations, evidence of a close, suffocating, inelastic 
atmosphere." The mortality^ for the month was 5,362, or five- 
eighths of the entire mortality by 3'ellow fever for the year. In 
1858 I predicted the great epidemic of yellow fever in Charles- 
ton, ten daj's before it began, in a conversation with Dr. Wm. T. 
Wragg, from observations of the almost absolute calmness of the 
days and especially of the nights, during the first two weeks of 
August. 

Calmness of the nights acts in the production of yellow fever, 
like calmness of the days, but with greatly increased efficiency. 
The humidity becomes excessive, very commonly amounting to 
absolute saturation about 2 a. m. The heat acquired by the earth 
and by the walls of buildings is retained in consequence of the 
exaltation of the humidity, which, as has been already ex- 
plained, very greatly retards the cooling of the surface by radia- 
tion. In those flat cities where 3'ellow fever so often appears,, 
not even a sidelong current is observable, and the stratum of air 
which was in contact with the soil at 8 or 9 P. M., remains abso- 
lutely unmoved, and hour by hour becomes more and more 
impregnated with the effluvia of putrefaction and the emana- 
tions from the bodies of the sick. These conditions are raised 
to their highest term, to an intensity, indeed, which I have 
never been able to contemplate without a shudder, when such a 
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calm night in August or September is also cloudy. It is curioua 
to observe how onen tbeae calm, cloudy nigiita succeed calm, 
fair days, in the monllia spokou of. ' The cloudd appear towardu 
evening, perhaps a very gentle sprinkling of rain falls, but usu- 
ally does not, and by their intcrpoailion between the heated 
earlh atid the sky, totally pi-event any cooling of the earth's sur- 
fai-e or of (he things upon it. The black sky hangs like a fune- 
real pall, ready to envelop the devoted city. The sleeper tosses 
all night in the intolerable, sultry, vapor-laden air, and rises ex- 
hausted next morning, to undci'go similar torture for several 
consecutive nights. It is not long before his system is unable to 
resist the influence of (he soptigenous matters which everywhere 
^accumulate in this still and deadly calm of the night. 

For many years I have endeavored to obtain figures expres- 
sive of the "calmness of the nights," one of the fundamental 
conditions of yellow fever. 

lHo record has over been kept in Charleston of this impop 
tant meteorological element, though it is now obtainable from 
the registrations of the Signal Service, but only for a few years 
past, too short a term for decisive comparison. 

I would have presented those figures, which are comprised 
in a record of the number of miles traveled by the wind from 
.sunset to sunrise, but after application to the central office have 
not j'ot received them. 

To determine by figures, however, the relations between 
calmness of the nights and the origin of yellow fever in Charles- 
toii, 1 was obliged to have recourse to a method based upon the 
Jcnown i-elations of the dew point at sunrise to the minimam of 
the register thermometer during the previous night. The rela- 
tions of these two indications to each other are closely watched 
in England, it is said, by gardeners, who dre able from a knowl- 
edge of the humidity at nightfall, to predict the minimum tem- 
perature to be reached before sunrise next morning, and so 
guard their plants from frost. 

The method I have alluded to above, may be thus described. 
For long periods of time, the dew point of early morning is a 
.little less than the minimum temperature, in the summer months. 
Thus, comparing the two figures, on the basis of computatioa of 
-all recorded years up to 1857, in Charleston, we have the fol- 
io wing: 
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Mean monthlv miniiniiin . Keg. Thermometer 

Mean dew point at Suuiise and conjointly for the three months. 



Aug. 



74.24 



Sept. 



69.58 



74.29 i 68.73 



Oct. 

58.94 

57.84 



and conjointly for the three raonihs, 



Mean minimum of the Ileg. Thermometer 67.59. 

Mean dew point at Sunri^e ^ 66.95. 

f , 

There, is a marked disposition towards a declension of the 
night temperature to the dew point, for long periods of time, dur- 
ing these three months, in which we have seen calms to be char- 
acteristically prevalent. Each year, however, varies considera- 
bly in these respects, so that we find, for seasons and months, 
very varying degrees of approximation between the two records. 
The significance of these variations from the mean condition of 
very close approximation, especially in August, is what concerns 
us here. 

If the dew point of the early morning be found to exceed 
the minimum temperature of the past night, then the temper- 
ature of the air must have increased after the thermometer had 
reached its lowest figure, which it could not have done had the 
air been calm; elevation pf temperature must have been induced 
by the incursion of currents of air; superiority of the dew 
point to the minimum temperature, necessarily, therefore, signi- 
fies wind during the night, and an interruption of the calmness, 
which is more or less in proportion to the difference in the read- 
ing of the two instruments. 

On the other hand, since the evening dew point is normally 
higher than that of the morning, and also above the minimum 
night temperature, for the months under consideration, it follows 
that when the dew point at sunrise is notably below the mini- 
mum night temperature, colder and drier air must have been 
introduced laterally, and this again signifies wind, and an inter- 
ruption of the calmness, approximately proportional to the vari- 
ation between the figures. 

Superior as well as inferior variations of the dew point at sun- 
rise from the minimum of the night temperature, equally signify 
the incursion of wind during the night, and an interference with 
the prevalent calmness. 

If, now, we estimate the amount of this differential variation 
for each of the 92 days of the yellow fever season in Charleston, 
and for all the recorded years (up to 1857), by subtracting the fig- 
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urea from each other, but conBidering only the absolute num- 
ber of degrees of variation, which signify wind in proportion 
to their extent whether the dew points have boon higher than 
the minimum temperature, or the reverne, we obtain a aeries 
of figures from which we may compute the monthly and sea- 
aonal means of variations of the dew point at sunrise from 
the minimum night temperature, as expressive of the degrees 
■of the wtndiness of the nights. The closer the approxima- 
tion between the figures, the calmer the nights, in general, ranst 
have been, and the more extensive the variation, the windier or 
less calm. Arranging these figures incrementally in accordance 
■with the system of investigation I have applied to the Charles- 
ton records, we have the following table : 

Table T, showing the increments of the mean variations of 
the dew point at sunrise, from the mean minima of the register 
thermometer, calculated for the months of August, September 
and October conjointly, and for all the recorded years up to 
1857: 



T,.™ V.,lui»„. 


llyglrjilc Annoimton, 


Ve«rs 


v»ri«.on 




848 4.7B 


Y,VS!Z. '^ 


11 




S IS 


IIMIIIIT. 


ISM 










846 ' 4.3U 





IBM , U-ll 


Vellow Fe.*(. 













The maxima, showing the moat windy nights, indicate healthy 
seasons. The minimum, indeed the three minima except 1855, 
show the greatest epidemics which had ever prevailed in Charles- 
ton. The associate table of the means ia subjoined : 

Table TJ, showing the progression of the means for Table T : 

Tellow Fever Ypare. ' HeHlthy Yenn. 



The progresaion is regular, and corroborates the indications 
of the preceding table. Windiness of the nights, therefore, as in- 
dicated in the variations above tabulated, and for the yellow fever 
■season in Charlesttm, is a primary agent in the prevention of yellow 
fever. 

J also present a pair of similar tables, in which September 
and October are considered together, to show that even by 
leaving out that month, which is naturally the calmest, the influ- 
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^ence of calmness of the nights in the generation of yellow fever 
is so powerful, that the figures will give us identical results. 

Table Y, showing the increments of the mean variations of 
the dew point at sunrise from the minima of the register ther- 
mometer, calculated for all the years recorded up to 1857, and 
for the months of September and October conjointly : 



Years. 


% 

Variation. 


Hygienic 
Annotation. 


Years. 


Variation. 


Hygienic 
Annotation. 


184« 


5.52 


Healthy. 


1845 


4.65 




1849 


5.37 




1847 


4.62 




1851 


5.32 





1856 


4.10 




1853 


5.29 




1&55 


3.95 




1850 


5.16 




1854 


3.72 


Yellow Fever. 


1857 


5.12 




1852 


3.14 


Yellow Fever. 


1846 


5.11 




• • • • 


• • • • 





The maximum indicates a healthy year, and the minima yel- 
low fever epidemics. The companion table is subjoined. 

Table W, showing the progression of the means for Table Y : 



Yellow Fever Year. 



Mean 4.29 



Healthy Year. 



Mean 4.95 



The progression is regular, and confirms the indications of 
the previous table. For September and October, considered con- 
jointly, we find that the windiness of the nights, as decided by 
the above variations, is a primary agent in the prevention of yel- 
low fever in Charleston, 

As the figures upon which these tables are based were pro- 
<}ured by me in person, by substracting them from each other for 
-every day of 1,196 days involved, directly from the official rec- 
ords of the City Kegistrar, it is obviously impossible for me to 
present the years since 1857, without a personal visit to Charles- 
ton. The method I was obliged to invent and apply myself, as 
there are no records in Charleston of the force of the wind, or 
calmness of the nights prior to 1874, when a United States Sig- 
nal Station was established there. This, consequently, was the 
only method left open to me, although very laborious. The 
tables given were made out in 1857. 

Winds are the great equalizers of the earth's heat. It is by 
the circulation of the atmosphere that the heat of equatorial re- 
gions is borne northwards and southwards, and the cold of polar 
regions diffused in moderate degrees over the temperate and 
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torrid zones. The influence of winds upon climate is therefore 
very greatly pi^nounced, in proportion to their temperature, 
humidity, direction and velocity. At present, we are especially 
concerned in the effects of winds upon the temperature of the 
earth's surface, and with their velocity or force, in view of their 
power in sweeping away strata of the atmosphere which have 
become, from local causes, unduly humid and of excessive tem- 
perature, and abnormally charged by quiescence with noxious 
effluvia. 

Winds from the polar regions cool the earth by convec- 
tion, while warm winds from heated expanses, or from eqas- 
torial belts, causo a direct elevation of the surface temperature. 
The elevation or reduction of temperature thus effected is very 
great, adequate, indeed, to modify and even very materially con- 
trol the action of all the agencies affecting the temperature of 
the surface already alluded to. In the absence of winds differ- 
ing in direction, temperature, humidity, force and oaonicily, ac- 
cording to season and latitude, the characteristic meteorological 
vicissitudes would perpetually sway between extremes which 
would very severely strain the powers of animal and vegetable 
life. Besides its influence In moderating temperature by direct 
convection, the varying humidity of the wind exercises a very 
strong influence upon the soil temperature. When vapor dis- 
charged from a warm, moist surface is removed from contact 
with it, a renewed and concurrent evolution takes place, and the 
surface quickly cools by parting with the heat necessary to main- 
tain the vapor it emits in the gaseous state. This is the theory 
of freezing water in the air pump, and the principle upon which 
all modern methods of artificial ice-making depends. When a 
wind not already charged with moisture blows across a moist 
surface, vapor constantly escapes into it and is borne away, and 
a very powerful cooling influence is exerted upon the soil. The 
amount of heat which is necessary, in the latent form, or that 
which is not recognizable by the thermometer, to vaporize a 
given weight of water, is nearly five times as groat as that requi- 
site to beat the same weight of water from the freezing point to 
that of vaporization. The vapor so formed, moreover, possesses 
twice as great a convecUve power as the air, for equal volumes, 
and more than three limes as much for equal weights. 

Evaporation, therefore, is very active in reducing the tem- 
perature of a moist soil surface. Its influence, as exerted by 
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wind, is a matter of familiar thought in scientific agriculture. 
The removal of water by subsoil drainage at once exalts the 
heat of the surface by preventing this constant refrigerating 
process, and so quickens the germination and growth of plants. 
The effects produced by winds in this way are thus determined 
by their temperature and the amount of moisture they contain, 
an^ consequently by their direction at given seasons. 

Let us proceed now to examine the direction of the winds 
with reference to the etiology of yellow fever in Charleston. 
Dividing the winds which blow at that city into two groups, 
viz., those which blow from the sea and along the coast, and 
those which blow from the land, as the coast line of the State 
trends nearly from northeast to southwest, we have in the cate- 
gory of sea winds the northeasterly, easterly, southeasterly, 
southerly and southwesterly winds. I present the following 
table of these winds. 

All the years obtainable are placed in the tables, excepting 

those years in which the number of times the wind was noted as 

blowing from the several points of the compass, instead of the 

number of days which their general direction was noted, as the 

£gures are not comparable with those of the latter designation. 

The figures given are the mean of the observations at sunrise, 
and at 4 p. m. 

Table X, showing the increments of the number of days in 

August, September and October conjointly, on which the wind 

blew from the northeast, east, southeast, south and southwest, or 

from the sea and along the coast, in thirty years. The cholera 

year (1836) is omitted : 



Years. 


Xo. Days 


Hygienic Annotation. 


Years . 


No. Days 


Hygienic Annotation. 


1853 


108.5 
104.5 
103.5 
, 103.5 
102 
101 .5 
101.5 
100 

99.5 

98.5 

97 

96 

95 

98 

91 


Healthy. 


1841 
1858 
1844 
1839 
1838 
1837 
1840 
1843 
18.i7 
1833 
1868 
1869 
1842 
1865 
1834 


90 

88 

86 

85 

85 

84 

84 

83 

82.5 

81 

79 

76.5 

74 

69.5 

68 




1866 




1855 






1846 






1852 






1851 






1848 




1850 






1847 






1854 






1856 






1835 






1849 






1832 






1846 




Yellow Fever. 









The maximum indicates a healthy year, and the minimum a 
yellow fever year. Below is the companion table of the means. 
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Tably Y showing the means for table W. 



Yellow Fever Yean. 



Mean 89.6 



Healthy Years. 



Mean 91.2 



The progression is confirmatory of the indications of the 
previous table, and establishes the theoretical assumption that the 
prevalence of winds from the designated points of the compass in 
Charleston^ is a primary agency in the prevention of yellow fever. 
Possibly the southwest winds should not have been included in 
the category of sea winds, but as a coast wind, its general quali- 
ties seem to be those of both a sea and land wind, and I have 
computed its figure with the rest, as they are not sufficiently 
marked to invalidate the significance of the other winds. 

The sea winds prevail in Charleston in September and Octo- 
ber, especially. Their effect is exerted not only upon the soil 
and putrefactive foci, but likewise upon man. By their lower 
temperature and humidity they cool the surface of the human 
body, at once by convection and by evaporation. They prevail 
mostly during the day, and are due to the indraught consequent 
upon solar heating of the interior of the continent. These 
winds are probably effective, moreover, not only in aiding the as- 
cending diurnal currents in the evection of miasmatic effluvia,, 
but also in directly destroying such matter, through the ozone 
with which sea air is moderately charged. 

Let us turn in the next place to an examination of the rec- 
ords of the past five years for the eleven cities, with reference to 
the yellow fever of 1878. I subjoin a table showing the monthly 
velocity of the winds for each of the four summer months, with 
monthly and seasonal means, for each of the five years, viz.,. 
1874 to 1878, and each of the eleven cities. The figures denote 
the number of miles traveled by the wind in twenty-four hours : 



ST. LOUIS. 


LOUISVILLE. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Mean 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Mean 


1878 
1877 
1876 
1875 
1874 


189.3 
199.8 
193.8 
175.1 
206.7 

192.9 


173 4 
179.8 
176.9 
199.1 
189.7 

183.7 


218.6 
158.7 
169.4 
199.6 
184.2 


279.9 
219.5 
245.7 
268.1 
195.1 


215.8 

189.3^ 

196.4* 

210.5 

193.9 


1878 
1877 
1876 
1875 
1874 

Mean 


141.7 
166.9 
135.5 
100.7 
115.5 

132.1 


142.7 
136.9 
106.9 
87.1 
118.2 

118.8 


160.7 
121.9 
127,4 
117.5 
86.4 


183.5 
150.7 
173.6 
168.5 
131.2 


167.1 
144.1 
136.8 
118.4 
112.8 


Mean 


186.1 


241.7 


201 3 


122.8 


161.5 


138.6 
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CAIRO. 


MEMPHIS. 


Tear. 


July. 


Aug. 

123.2 
130.2 
119.2 
119.8 
11S.3 


Sept. 

172.9 
129.7 
128.7 
1U1.4 
104.5 

127.4 


Oct. 


Mt-au 


Tear. 


Jnly. 


Aug. 


Sept. 


Oct. 

146.1 
115.8 
110.2 
125.2 
62.2 


Mean 


1878 
1877 
1876 
1875 
1874 


103.1 
168.8 
116.2 
1j7.7 
116.5 


202.6 
19(i.6 
150.2 
163.9 
120.9 


150.4 
156.3 
130.8 
128.2 
H3.0 


18/8 
1877 
1876 
1875 
1874 

Mean 


106.0 
116.7 
108.5 
108.4 
93.3 


94.0 
9.'). 7 
91.3 

87.2 
7 .1 


125.2 
102.5 
105.6 
101 2 

48.8 


117.6 
107.7 
103.9 
105.5 
70.1 


M«aii 


126.5 < 121.1 


168.6 


135.8 


106.4 


88.9 


96.6 111.9 


101.0 












VICKSBUR6. 


GALVESTON. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Mean 


Tear. 


July. 

155.9 
167.1 
1.'W.8 
218.4 
190 8 


Aug. 


Sept. 


Oct. 


Mean 


1878 
1877 
1876 
1875 
1874 


88.29 
45 76 
90.9 
114.3 
73.8 


87.06 

92.73 

74.28 

71.2 

74.3 


136.5 

146 

60.8 

92.9 

73.1 


145.5 
140.2 
100.4 
111.7 
72.5 


114.3 

106.2 

81.6 

97.5 

73.4 


1878 
1877 
1876 
1875 
1874 

Mean 


153.6 
142.2 
145.9 
195.8 
18:1.4 


219.4 
222.7 
177.7 
308.1 
220.7 


228.2 
224.6 
222.0 
230.7 
216 5 


189.3 
189. L 
176. L 
237.0 
202.7 


Mean 


82.6 


79.9 101.9 


114.1 


94.6 


177.1 


IGi'J 


229.7 


224.4 


198.8 








NEW ORLEANS. 


MOBILE. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Mean 


Tear. 


July. 

118.8 
l.W.S 
137 8 
106.7 
138.9 


Aug. 


Sept. 

157.6 
158.9 
104.2 

ir,i.o 

184.7 


Oct. 


Mean 


1878 
1877 
1876 
1875 
1874 


12 .5 
144.3 
125.7 
130.8 
167.0 


148.0 
138.9 
147.7 
135.6 
16'J.2 


175.6 
193.1 
140.2 
213.3 
178.7 


188.2 
236.3 
16^.8 
171.1 
172.9 


157.8 
178 1 
144.7 
162.7 
169.9 


1878 
1877 
1876 
1875 
1874 

Mean 


121.8 
116.1 
184.0 
^9.3 
146.9 


167.* 
181.9 
169.5 
123.4 
142.8 


141.4 
153.0 
1:16.2 
117.6 
189.6 


Jfean 


138.1 


146.1 


180.2 


185.7 


162 5 1 


180 4 


121.6 


141.8 


157.0 


187.6 




CHARLESTON. 


NORFOLK. 


Tear. 


July. 


Aug. 

176.6 
169.8 
145.9 
182.4 
166.8 


Sept. Oct. 


1 
Mean 


Tear. 

1878 
1877 
1876 
1875 
1874 

Mean 


July. 

191.8 
ld2.4 
172.9 
172.6 
191.6 

184.5 


Aug. 


Sept. 

177.9 
167.4 
177.1 
181.4 
141.2 

169.0 


Oct. Mean 


1878 
1877 
1876 
1875 
1874 


227.3 
188.8 
194.7 
209.1 
172.0 


216.5 
230.8 
175.5 
199.9 
178.3 


180.3 
203.2 
202.9 
159.1 
165.8 

182.3 


200.3 
198.1 
179.7 
187.6 
170.7 


151.7 
149.8 
138.9 
184.4 
161.2 


178.8 
lt»8.2 
190.2 
187.0 
171.9 

183.2, 


175.0 
174.4 
168.5 
181.8 
166.5 


Mean 


198.4 


168.3 


200.2 


187.3 


156.2 


173.1 


> 









PHILADELPHIA. 


i 
] 

1 

1 




Tear. 


July. 


Aug. 


Sept. 

218.7 
204.2 

268 5 
210.7 
165.2 

213.5 


Oct. 

273.6 
24t.l 
238.6 
226.5 
216.0 

239.8 


Mean 




1878 
1877 
1876 
1875 
1874 


216.5 
291.1 
211.4 
202.3 
222.5 


ia>.e 

190.3 
178.3 
208.9 
204.7 

193.6 


223.7 
232.7 
224.2 
211.8 
202.1 

218.9 




Meai] 


\ 228.8 
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The average seasonal means for the three Atlantic cities, is 
193.1; that for the Valley cities, 133.33 and that for the Gulf 
cities, 166.3. The Valley cities are therefore the least windy; 
the Gulf cities more so, and the Atlantic cities the windiest of 
all. This accords exactly with what we have found for the num- 
ber of calms, which are of course expressed in the reverse direc- 
tion, the valley cities being more than three times as calm as the 
Gulf cities, and these again more subject to calms than the Atlantic 
cities. Along the Mississippi river, we find the least windiness 
and greatest proclivity to stagnation of the air ; this region is 
consequently more liable to suffer from epidemics taking their 
origin in atmospheric stagnancy, than the cities on the Gulf, and 
these again more apt to do so than the Atlantic sea board cities. 
This is one of the great meteorological reasons why these Valley 
cities and two of the Gulf cities suffered from the yellow fever 
in 1878, while the Atlantic cities did not. It was natural that 
they should have done so, ceteris paribus. 

Of all the cities, Vicksburg is the least windy. The figure for 
Memphis comes next, being but little higher, and next to this 
in order, Louisville, Cairo and St. Louis. 

Philadelphia is the windiest, and therefore the healthiest of 
the three Atlantic cities -, Charleston less so, and Norfolk the 
least windy of the group. 

Mobile is the least windy of the three Gulf cities; New Or- 
leans more windy than Mobile, and Galveston, the city in which 
yellow fever did not prevail in 1878, while it prevailed to some 
extent in Mobile, and heavily in Kew Orleans, is the windiest 
<jity of the three. Indeed, the mean figure for Galveston is 
198.8, which makes it the windiest city of the eleven, excepting 
Philadelphia, whose figure is 218.9. We have already seen that 
<jalms are less frequent in Galveston than any other of the eleven 
cities, and that city must therefore be less liable to epidemics of 
yellow fever than any other city of the Gulf coast, Lower Mis- 
sissippi Valley or Southern Atlantic Seaboard. No yellow fever 
lias existed in Galveston since 1865. 

We note in every one of the cities, except New Orleans and 
■Galveston, a marked progression of the mean annual windiness, 
from 1874, inclusively, to 1878, which was everywhere, except in 
the two cities named, windier than the average. A distinct pro- 
gression of the yearly means in the same direction is likewise 
observable. This is due to the steady rise of temperature, from 
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1874 to 1878, all over the country, already noticed, and to the 
fact that 1878 was the hottest year of the five. The velocity of 
the wind is directly controlled by the heat of the earth's surface; 
and the winds noted are to a great extent those due to indraught 
of air from the ocean, to take the place of strata heated in 
the interior of the continent and rising away from the sur- 
face. Enhancement of seasonal temperature is, naoreover, the 
immediate cause of greater windiness in various directions, as 
all currents of the atmosphere are dependent upon this prime 
cause, and are also mutually interdependent. 

The season of 1878 was therefore very windy, in general, be- 
cause it. was unusually hot. 

Taking, now, the months in which yellow fever made its ap- 
pearance and prevailed in seven of the cities in 1878, we find : 

In St. Louis, the month of August was less windy than its 
mean, the first cases occurring in that month. September and 
October were greatly windier than their mean, and to this is 
doubtless due the very limited number of cases of fever which 
occurred, and the remarkable healthiness of St. Louis in general. 
This city is the windiest city of any of the eleven, except Phila- 
delphia, and ought therefore to be free from danger from diseases 
induced by aerial stagnancy. The seas'onal mean for St. Louis is 
201.3 miles; that of Philadelphia being 218.9; for Louisville, 
133.6 ; for Cairo, 135.9, etc. 

In Louisville, every month of 1878 was windier than its 
mean, and all, except July, windier than the same month for five 
years previously. In this we find an explanation, likewise, of 
the fortunate limitation of the local outbreak which occurred in 
September and October. 

In Cairo, the condition was almost exactly the same as in 
Louisville ; July was less windy than usual, but August, Sep- 
tember and October windier than their means. The months of 
September and October were windier than any months of their 
names for five years. Had it been otherwise, as these were the 
months in which the yellow fever showed a very decided dispo- 
sition to become epidemic in Cairo, the mortality would most 
probably Ijave been much greater than it was. 

In Memphis, July was less windy than usual, and August 
{94.0 miles) but little windier than its mean (88.9). September 
shows about the same figure (125.2) that we find for the month 
of July in New Orleans, in which the fever appeared in that city, 
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viz., 122.5, and October was of the same windiness as Augasty 
1878, in New Orleans. All the figures are those with which epi- 
demics are compatible. 

In Yicksburg, the windiness was even less than in Memphis,, 
and it was in this city that the yellow fever of 1878 was more fatal 
in proportion to the population than in any other; Vicksburg^ 
was literally decimated. The disease appeared in August, which 
was less windy than the previous month; its figures, 87.06, ar& 
lower than any to be found except for August, 1876, in Louis- 
ville, in any of the cities but Vicksburg itself and Memphis, both 
of which cities are naturally the least windy of the eleven, as we 
have seen. In September, the windiness was less than it was in 
New Orleans in August, while the epidemic was in full preva- 
lence there, and in October it was still less windy than in August 
in New Orleans, and just about as windy as the same month in 
Memphis. The mean windiness of 1878 in Vicksburg was 114.3,. 
and in Memphis 117.6, the season being nearly identical in thi& 
respect in these two cities. 

In Mobile, we find a windiness for the season of 1878 of 141.4,. 
the mean of five years being 137.6. In this city, therefore, 1878 
was but very little more windy than its average, notwithstanding- 
the universal tendency of the year to be more windy than usual 
on account of its greater heat. July was less windy than usual^ 
and August just at its mean; the months of September and Oc- 
tober were more windy than the average. The fever threatened 
to invade Mobile throughout the season, but was continually kept 
in check in September and October, Ijy the increasing windiness^ 
notwithstanding the fact that the temperature of every month of 
the season was unusually bigh, the rainfall of exactly the proper 
quantity for the generation of yellow fever, and the humidity of 
every month of the season greater than the average. 

In New Orleans, we notice that yellow fever appeared and 
became distinctly epidemic in July, 1878, the least windy month in 
any of the twenty months whose figures are presented for that 
city. The following August was just about of the average windi- 
ness, while September, in which the epidemic culminated, was less 
windy than it commonly is, and so also was the month of October^ 
In New Orleans, the season of 1878 was less windy than any of 
the five seasons except that of 1876, and of course less windy 
than its common average, in spite of the exaggerated heat^ 
whose natural tendency is to create draught and windiness. A 



Etiology of Ybllow Fever. 24T 

mean windiness of less than five miles an hour such as prevailed 
in July, 1878, in New Orleans, is wholly inadequate in a city so* 
closely built in its older portions, to the proper evection of humid 
and miasm-laden air. 

The movement of the wind from sunset to sunrise, would have 
been of far greater interest in these considerations, than the fig- 
ures at our disposal, which indeed include the nocturnal wind 
movement, but overmask it with the more conspicuous windi- 
ness of the day-light hours. 

In Galveston, a city in which yellow fever did not prevail in 
1878, we find a windiness in July, which although below the 
mean of the month for that very windy city, the least calm of" 
any of the eleven, as we have seen, is nevertheless altogether high- 
er than that for the same month, either in Mobile or New Orleans- 
(Mobile, 118.8 j New Orleans, 122.6; Galveston 155.9.) In Au- 
gust, the figure (153.6) is still above that for the same month ift 
either New Orleans or Mobile, though lower than its own 
monthly mean. In September, the daily movement was 219.4 
miles, again lower than its own monthly mean, which is naturally 
very high in Galveston, but thirty per cent higher than in New 
Orleans, and fifty per cent higher than in Mobile. In October^, 
the wind traveled 228.2 miles a day, a figure greater than the 
average of the month, even for Galveston, and so high a figure,, 
although exceeded in 1875 in Galveston, that nothing approach- 
ing to it can be found in any of the months or years under con- 
sideration, in any city of the Mississippi Valley or Gulf Coast, except 
St. Louis, In 1878, therefore, Galveston was perfectly cleansed 
of miasmatic effluvia, and of overheated and vapor-laden air^ 
both by day and by night, by the constant action of the perpet- 
ually blowing winds. It is to this, is conjunction, as we shall 
see, with the unumial prevalence of thunderstorms in 1878, that 
Gulveston owes her immunity from yellow fever, and not to the- 
efficiency of a quarantine barrier, as has been widely and dog- 
matically asserted, even by men who are wholly ignorant of the 
diseases and climatology of our country. To her insular and 
littoral position on a coast, across which the whole indraught of 
the great continent to the north of her must pass, to the hourly 
ventilation so effected, and the frequent agitation of the atmos- 
phere by thunderstorms, as I shall show in its proper place, in 
conjunctien with unusual cloudiness of the sky, Galveston owes 
her good fortune in 187 8 y in spite of her high, though not very un- 
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tisaal temperatures, and a rain&ll and humidity of a grade ex- 
actly suited to the generation of yellow fever. 

In Charleston there was no yellow fever in 1878. The tem- 
peratures were moderate, the numher of fair days in July and Au- 
gust, when the highest temperature prevailed, was also above its 
mean, but in both September and October the fairness of the 
days was below the average. The rainfall was enormous ; above 
its mean in July, nearly double its mean in August, and above 
its mean in September, being twenty-five per cent above the mean 
of the whole season for the four months conjointly; the humidity, 
never pronounced, being almost exactly at its mean for every 
month of the season. The windiness of July was 227.3 miles, 
greater than in any of the Atlantic cities; in August it w'as 
notably greater than its mean, and so likewise for the month of 
September, in each of these months rivalling the windiness of 
Philadelpha, and exceeding not only its proper mean, but the 
monthly figures of Norfolk. In October, the windiness was just 
:about its mean, but still greater than that of the same month in 
Mobile or Norfolk. As in the case of Galveston, it is almost en- 
tirely to this unusual degree of windiness, in conjunction, like- 
wise, with a diminished fairness and an unusual prevalence of 
thunderstorms, that Charleston owed her escape from the scourge 
-which was devastating the land-locked cities of the West and of 
the humid alluvium of the great river and its tributaries. 

In 1874 yellow fever prevailed in Charleston, with 40 deaths. 
In that year, the windiness was much lower than its mean in July, 
below its mean in August, and very notably below its mean in 
both September ^and October. The mean of the four months 
-was consequently markedly below its quinquennial mean. This 
is in accordance with what has been shown. In 1876, there was 
also yellow fever in Charleston, viz., 10 deaths in September, 18 
in October, and 2 in November, making a total of 30 for the 
season. The windiness of July was below its mean, that for Au- 
gust greatly so, that for September, the month in which the cases 
first occurred, less than any other figure for five years, while that 
for October was equal to that of the healthy year of 1877, and ten 
per cent above its mean. The disease numbered but 18 victims 
in this month, and was very soon brought to a termination. 

There was no yellow fever in Norfolk in 1878. The seasonal 
iigure for that year, we find to have been above its moan. That 
ibr July was decidedly so ; for August, but a few figures below 
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its mean ; for September, markedly above its mean, and for Octo- 
ber, very near its mean. Altogether, the season was the most 
windy of the five years, excepting 1875. 

THUNDERSTORMS. 

Thunderstorms are powcrfullly conducive to health in three 
ways: 

Ist. By the influence of the strong winds which always accom- 
pany a typical thunderstorm, in removing miasmatic effluvia and 
humid air. 

2d. By the cooling of the earth's surface, and the refrigera- 
tion of the animal body by these winds, which are nearly 
always of lower temperature and humidity than the strata of 
the atmosphere which they sweep away. 

3d. By the neutralization of miasms and stimulation of the 
economy affected by the ozone which is characteristically abun- 
dant during thunderstorms, and in the air which rests upon the 
surface after their occurrence. Being thus strongly in opposition 
to heat, humidity, stagnation of the air, and miasmatic effluvia^ 
thunderetorms are directly antagonistic to all diseases produced 
by such conditions, and to yellow fever in particular, as the most 
marked and dangerous of them all. 

Thunderstorms are most frequent in the warm months^ 
inasmuch as evaporation is then most active, and by shifting cur- 
rents of the wind, warm and vapor-laden strata of the atmos- 
phere are more apt to be brought into contact and admixture 
with colder and drier masses; whence all the characteristic phe- 
nomena of electrical excitement, precipitation of vapor in the 
form of rain, and violent atmospheric commotion proceed. 
Thunderstorms are consequently most often observed in the 
neighborhood of large masses of water of unusually high tem- 
perature, such as inland seas, the Gulf of Mexico, and the seas 
of archipelagoes, according to Arago. This frequency does not 
pertain to the aqueous surface itself, but to the littoral regions^ 
and diminishes towards the interior of the continents. There are 
spots upon the ocean as well as the dry land where it probably 
never thunders ; thunder is but seldom heard in the desert of 
Sahara, and in Egypt thunderstorms occur but three or four 
times in the year, and are limited moreover to the seashore and 



250 



Ebport of Dr. W. Hutson Ford on the 



banks of the Nile. In this country, thunderstorms are most fre- 
quent in the immediate contiguity of the Gulf of Mexico, less so 
on the Atlantic coast, owing to the cooler temperature of the 
return or polar current of the ocean which sweeps southward 
along the eastern shore of the United States to the west of the 
Oulf stream, and still less frequent in the Valley of the Missis- 
sippi, and here also the further we go north along this river. 
These laws of thunderstorms prevail all over the world, and a 
strict parallelism also obtains for the frequency with which these 
Atmospheric phenomena occur in the several months of the 
warmer season. Thus, the total number of thunderstorms in 
-each month, for the four years, 1865-1854, as observed by 
Simonin and Boeckel at Nancy and Strasburg, was as follows : 



Jan. 


Feb. 


M'ch April. 
1 4 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 








13 


17 


16 


17 


2 


1 









The maxima are reached in France, in June, July and 
A ugust, whence a very rapid declension in September and Octo- 
ber is observable. 

The following table from the Charleston records show the 
number of days on which thunderstorms occurred during the 
warm months — estimated from thirteen years — viz., 1845-1857. 



Jane. July. 


August. 


September. 


October. 


4.2 6.6 

1 


5.1 


1.8 


0.7 



July is seen to be the month of the maximum prevalence of 
thunderstorms, and in the French table, a very rapid diminution 
is noticeable for September 3 and in October there is not one 
thunderstorm on an average. 

I also insert the following figures kindly furnished me by Dr. 
Henry A. Desaussure, of Charleston, from his personal rec- 
ords, showing the mean number of days upon, which thunder 
was heard or lightning seen in Charleston during the ten years, 
(1842~1851)in each of the six warmer months. 



June. 


July. 


August. 


September. 


October. 


November. 


6.5 


10.5 


10.1 


3.8 


0.9 


0.3 
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The maximum is in July as before, and from August t 
tember the same remarkable and almost precipitous d 

already observed is again noticeable. 

Taking now the total of all thunderstorms recorded 
the Signal Service, in each of the five years and eleven 
conjointly, we have the following ; 



The maximum is again in July. In August the figure 
tinctly lower, and the sudden descent already observed 
previous tables from August to September and October, ic 
very distinct 

Those months, consequently, in which yellow fever and 
rial fevers begin to appear, and reach their highest ileg 
prevalence, via,, August, September and October, show a i 
teristic diminution in the frequency of thunderstorms, 
exaggerated diminution of the figures as compared with tl 
"vious months, , 

From what has been said, thunderstorms ought to be d 
antagonistic to yellow fever. I, therefore, present the fol 
table of thunderstorms in Charleston, showing their relat 
jollow fever. 

Table Z, showing the increments of the number of th 
storms in August, September and October conjointly, ai 
puted for years prior to 1857, from the official records of C 
ton, and for years since that time from the data furaii 
the St. Louis Medical Society from Washington. (All th< 
obtainable are included.) 



Hygienic Annolaiion. 



HyBlBD 



Healthy. 
Healthy. 
Healthy. 



The maxima indicate healthy years; the years 1845 an 
were remarkable for their constant electrical excitement. ] 
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the break-bone fever, a catarrhal disease which is naturally antag- 
onistic to yellow fever, like all catarrhal diseases, as I have shown 
in an article published some years ago in the Southern Jour, of the 
Med. JSci. prevailed extensively. A season ma^^ be very windy,, 
without thunderstorms ; for, although thunderstorms pr.essuppose 
wind, the reverse by no means necessarily obtains. The season 
of 1874 was wholly devoid of thunderstorms in nine of the eleven 
cities; nevertheless, in two of these cities, viz., New Orleans 
and Galveston, the windiness was above the average. Winds, 
therefore, in exceptional cases, may prevail extensively enough 
to preserve health, in the absence of thunderstorms. It is for 
this reason that we do not find a yellow fever year necessarily 
at the bottom of the foregoing table ; for, although I have placed 
the year 1874, a yellow fever year at the bottom — 1846, a healthy- 
year may have been equally placed there, as there were no 
thunderstorms in either of these years. But to make the ef- 
fects of thunderstorms on yellow fever conspicuous, I subjoin the- 
companion table of the means. 

Table Z', showing the progression of the means for table Z : 



Yellow Fever Years. Healthy Years , 



Mean, 5.87 I Mean, 7.C9 



The progression is regular, and corroborates the indications 
of the previous table. . Thunderstorms, therefore, are a primary 
agent in the prevention of yellow fever, although in their absence 
yellow fever does not necessarily occur, if wind due to other in- 
fluences prevails, adequate to the evection of humid, heated, and 
miasm-laden air. 

The relation of thunderstorms to the ozonicity of the air is- 
well worthy of a far closer study than it is possible for us to make 
at this time. It is proper, however, to say a few words on this 
very important subject. 

Ozone was discovered by Schonbein, in 1847, and in 1854 more 
fully investigated by Schiefferdecker, of Konigsberg, and Scout- 
teten, of Metz. Its nature is not exactly ascertained, but it is 
generally regarded either as a monatomic condition of oxygen, or 
as a positively electrified form of that substance. Its chemical 
characteristic is a most intense oxydizing power. It is very doubt- 
ful, indeed, if oxygen is ever active in producing oxidation ex- 
cept as ozone, even in the most transitory chemical reactions* 
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When concentrated, ozone is rapidly fatal to animal life, as I have 
often demonstrated, and immediately oxydizes all metals except 
gold and platinum, even in the cold and dark, and in the absence ^ 

of water. It combines instantaneously with all organic com- ' • 

pounds, and so converts them into new bodies; indeed, the oxyd- 
izing power even of chlorine, as shown in bleaching, is now re- / 

garded as due to the formation of ozone. It is emitted from a 
mixture of permanganate of. potassa and sulphuric acid in large 
quantity and of highly intense grade, as well as from various other 
mixtures. When mingled with air containing odorous substances, 
whether derived from the vegetable or animal kingdom, of the 
nature of ordinary olfactive effluvia, or due to putrefaction, ozone 
immediately combines with them, and totally converts them into 
new and simpler matters. These facts were thoroughly proved 
by Schonbein and Scoutteten, and I have myself determined their 
correctness by employing an ozoniferous mixture in the dissect- 
ing room, in privies and private apartments, with most unquali- 
fied results of a similar character. 

Ozone is a great natural agent, and is one of the constant and 
indispensable elements of the atmosphere, from which it is prob- 
ably never absent, except very near the earth, where, if it exists 
in small quantity, it may become exhausted in the surface strata. 
For similar reasons ozone is usually absent in the interior of 
dwellings, courts, wards of hospitals or other confined places 
where oxydizable miasmata abound, in consequence of its rapid 
combination with>all matters of the kind. 

Ozone is naturally formed during thunderstorms, as it is arti- 
ficially, by the passage of a spark from the prime conductor of 
an electrical machine. The oxygen of the air becomes electrified 
at the moment of the discharge of the thunderbolt, and in small 
proportion converted into ozone. Ozone formed in this way is 
recognized by its smell, which resembles that of sulphur. This 
strong odor is implied in the name of the substance, and is very 
often observed during thunderstorms, and especially in the imme- 
diate neighborhood of discharges of electricity from the sky. 
It is occasionally strong enough, says Arago, to take away the 
breath. 

Ozone is thus produced among the clouds is vast quantities, 
although the air seldom contains more than a few parts in a hun- 
dred thousand. When generated in the upper regions of the at- 
mosphere, it is widely disseminated by the wind, eventually 
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reaching the earth. Experiment shows that ozone occasionally 
descends to the earth in great abundance very soon afler its for- 
mation above. This is perhaps due to the incursion of colder 
currents of air. Ozone is fbrmed during the evaporation of saline 
solutions, and is consequently present in winds traversing the 
ocean and in the air which passes through forests whose leaves 
are in full activity; it is also formed by induction, without actual 
discharges of electricity, in clouds, and perhaps on the surface 
of terrestrial objects. It is, moreover, formed in all porous soils 
containing oxydizablo matter, and its appearance under such cir- 
cumstances is the cause of the transformation of ammonia into 
n-itric acid, a process of vast natural proportions, termed nitrifi- 
cation, which must be held to underlie the fertility of the soil. 

'Finally, the blood itself contains oxygen in the form of ozone, 
and is thus rendered competent to effect oxidations which do not 
occur in the atmosphere, unless ozone be present. It is highly 
probable that a moderate degree of ozonicity of the air is 
grateful and advantageous to animal life, and .indeed that by a 
process of acclimation the ozonicity of the blood acquires, in time, 
a grade which is strictly complemental to the ozonicity of the 
atmosphere at any given place. When abnormally abundant in 
the atmosphere, ozone begets catarrhal affections on the basis of 
a previously existing general excitement of the natui*e of what 
we call "gastric embarrassment" or "biliousness" — acute con- 
gestion of the lungs, and simple inflammations of the air pas- 
sages and exposed mucous membranes. I have found that an 
antagonism exists between yellow fever and catarrhal diseases, 
which can only be explained by the destructive agency of ozone 
upon the effluvia of putrefaction and the depression of the ani- 
mal functions consequent upon a deficiency or absence 6f ozone 
in the atmosphere. It is a8seii;ed that ozone is absent in the at- 
mosphere during the prevalence of epidemics of cholera. I have 
myself, on repeated occasions, determined its absence in the air, 
especially at night, during the existence of epidemics of yellow 
fever, both in Charleston and New Orleans. 

Ozone must be regarded as the great natural agent by whose 
oxidative power the host of noxious effluvia given forth into the 
air and water from decomposing animal and vegetable matters 
all over the earth's surface are destroyed — that is, reduced to 
simpler forms in which oxidation is complete, and which are 
thereby rendered competent to take part in the processes of veg- 
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LOUISVILLE. 




Year. 


July. 


Aug. 


Sept. 


Oct. 


Total. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Total. 


1878 
1877 
1876 
1875 
1874 


3.60 
4.00 
1.00 
2.00 
1.57 

2.45 


3.86 
4.70 
2.43 
0.00 
1.00 

2.40 


1.00 
1.28 
2.57 
0.00 
0.60 


1.00 
1.00 
1.00 
1.00 
0.00 


9.5.5 
10.98 
7.00 
3.00 
2..^ 


1878 
1877 
187« 
1875 
1874 

Mean 


6.00 
5.00 
0.00 
0.00 
0.00 

2.20 


8 86 
1.86 
2.71 
0.00 
0.00 


1.0<l 
2.14 
0.28 
0.00 
0.00 


2.00 
1.00 
0.43 
3.14 
0.00 


12.86 

10.00 

3.42 

3.14 

0.00 


Mean 


9.97 


0.80 


4.82 


1.09 


0.68 


1.31 


5.88 



CAIRO. 


AfEMPHIH. 


Year. 


July. 


Aug. 

6.86 
1.86 
0.00 
0.00 
0.00 


Sept. 


Oct. 


Total. 


Year. 


July. 


Aug. 


Sept. 


Oct. 

0.00 
00 
1.00 
2.14 
0.00 


Total. 


1878 
1877 
1876 
1876 
1874 


6.00 
2.00 
0.00 
1.00 
0.00 


1.00 
1.14 
1.00 
0.00 
0.00 


0.00 
O.fil 
0.00 
0.00 
0.00 


13.86 
5.57 
1.00 
1.00 
0.00 

4i9 


1878 
1877 
1876 
1875 
1874 


1.00 
1.43 
3 14 
14.43 
0.00 

■ ■■■ 


0.00 
2. .57 
2.85 
•.».43 
000 


0.00 
2 00 
0.28 
0.57 
0.00 


1.00 
6.00 
7.27 
19.57 
0.00 


Mean 


1.80 


1.74 i 0.63 


0.11 


Mean 


4.00 


1.57 


0.57 


0.63 


6.77 
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GALVESTON. 


Year. 


July. 

13.14 
1.00 
2.00 
7.14 
0.00 


Aug. 


.<*epl . 


Oct. 


Total. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Total. 


1878 
1877 
1876 
1875 
1874 


3.43 
0.00 
4.71 
8.00 
0.00 


o.to 

0.00 
1.28 
1.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


16.57 
1.00 
8.00 

11.14 
0.00 


1878 
1877 
1876 
1875 
1874 

Mean 


5.57 
8.43 
4.28 
1.00 
0.00 


9.38 
8.43 
3.71 
0.00 
0.00 


0.00 
4.14 
0.00 
0.00 
0.00 


0.00 
6.14 
0.00 
1 00 
0.00 


14.96 

26.14 

7.99 

2.00 

0.00 


Mean 


4.66 


2.23 


0.46 


0.00 


7.34 


3.86 


4.30 


0.83 


1.23 


10.22 



NEW ORLEANS. 


MOBILE. 


Year. 


July. 


Aug. 


Sept. 


Oct. 


Total. 


Year. 


July. 

10.14 
0.00 

13.14 
5.43 
0.00 


Aug. 


Pept. 


Oct. 


Total. 


1878 
1877 
1876 
1876 
1874 


4.4:J 
4.00 
1.00 
0.00 


1.43 
1.57 
0.00 
0.00 
0.00 


0.00 
2.00 
0.00 
0.00 
0.00 


000 
1.14 
0.00 
0.00 
0.00 


3.00 
9.14 
4.00 
1.00 
0.00 


1878 
187f 
1876 
1875 
1874 

Mean 


6.43 
1.85 
20.28 
6.00 
3.00 


400 
0.14 
1.57 
2.00 
000 


0.60 
1.00 
0.00 
1.14 
0.00 


i?0.67 

3.00 

84.99 

14.W 

3.00 


Mean 


2.20 


0.60 


0.40 


0.23 


3.43 


5.74 


7..M 


i.m 


0.43 


15.23 



V MWf^ 
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etable life, and so to begin anew the circle of compositive action 
upon which vital activity is based. 

Let us now proceed to examine the data in our possession with 
reference to the prevalence of thunderstorms in 1878. Ap- 
pended is a table similar to those already presented, showing the 
monthly number of thunderstorms in each of the fiye seasons 
and eleven cities, with the means and totals : 
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CHABLBSTOM 


r 
• 




NORFOLK. 


Tear. 


Jnly. 


Aug. 


Sept. 


Oct. 


Total. 


Year. 

1878 
1877 
1876 
1875 
1874 

Mean 


Jnly. 

2.57 
4.00 
6.00 
7.00 
0.00 


Aug. 


8ept. 

3.00 
8.00 
0.00 
0.00 
0.00 


Oct. 


Total. 


1878 

i8n 

1876 
1876 
1874 


2.24 
8.86 
5.14 
2.43 
0.00 


8.86 

8.00 

6.56 

2.0 

0.00 


0.00 

?•!* 
1.57 

0.00 

0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


6.10 
9.00 
13.27 
443 
0.00 


3.43 

0.00 
1.00 
9.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


9.00 
4.00 
7.00 
16.00 
0.00 


Mean 


2.78 


3.08 


0.74 


0.00 


6.54 


3.91 


2.60 


0.60 


0.00 


7.20 



Tear. 



1878 
1877 
1876 
1875 
1874 

Mean 



PHILADELPHIA. 



July. 



7.43 
4.00 
1.28 
1.71 
000 



2.88 



Aug. I Sept. 



8.43 

0.86 
2.71 
0.00 
0.60 



1.40 



1.00 
0.14 
0.28 
071 
0.00 



0.43 



Oct.. 



.00 
.00 
.00 
U.28 
0.00 



0. 
1. 
0. 



0.26 



Total. 



11.86 
6.00 
4.27 
2.71 
0.00 



4.97 



We note, in the first place, that the mean seasonal prevalence 
of thunderstorms in the Gulf cities is 9.09 ; that of the cities of 
the Mississippi Yalley, 5.82; and of the Atlantic cities, 5.74. In 
this we have a confirmation of the general law, that thunder- 
storms are more frequent along the borders of wann magses of 
water like the Gulf of Mexico, than in the interior of continents. 
The general decrease from Yicksburg towards Cairo will be ob- 
served. St. Louis, Cairo and Louisville show figures not far re- 
moved from each other. 

The very remarkable deficiency of thunderstorms in 1874, in 
every one of the cities, is worthy of attention. In only two of 
the cities were there any thunderstorms at all, viz., in St. Louis, t 
2.57, and in Mobile, 3 ; all of these occurring in July and Au- 
gust. In 1874 yellow fever prevailed to a slight degree in New 
Orleans, where there were no thunderstorms, and in Charles- 
ton, also, where there were likewise none at all. This was the 
year in which it prevailed in the shipping at Pensacola, and dis- 
astrously at Shreveport. 

In St. Louis, in 1878, we note one thunderstorm in Septem- 
ber, and one in August. A general movement is discernible in 
the frequency of these storms from 1874 towards 1878, in all the 
cities taken together. Thus, if we sum up the entire number of 
thunderstorms occurring in each of the five years in all the cities 
taken together, wo have the following : 



J 
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Years 


1874 


1875 


1876 


1877 


1878 






Totals 


6.57 


78.56 


90.23 


90.83 


119.32 







The movement is perfectly regular, and accords with that of 
the temperature, which we have seen progresses in like manner, 
•constituting the year 1878 the hottest of the five. As thunder- 
istorms affect the hottest months, so do they likewise the hottest 
j^ears, hecause the phenomena of evaporation upon which they 
depend are then most active. While, however, this greater fre- 
-qnency (qualifies the whole area of the United States south of 
Philadelphia in the sum of the storms of all the cities, very re- 
markable variations in this frequency are to be observed in indi- 
T'idual cities — thus : ^ 

In Louisville, in 1878, there were two thunderstorms in Octo- 
Iber — very unusual occurrences — and the prevalent yellow fever 
which began in the week ending September 28th, was arrested 
After their occurrence, in the week ending October 12th. 

In Cairo there were no thunderstorms in October, and the yel- 
iow fever continued until after frost. 

In Memphis but one thunderstorm occurred in the season, and 
this one, just one month, (viz., week ending July 13th), before the 
outbreak of the yellow fever. Not a single thunderstorm occurred 
in that city during the epidemic. 

In Yicksburg there were very numerous thunderstorms in 
July, of which nine occurred in the week ending July 13th. In 
August one storm is noted in the week ei^ing August 3d } none 
the following week, in which the disease was developed, if not 
yet declared; two in the week ending August 17th, and one the 
following week; but from that date, viz., August 24th, to the end 
of the season, the period of the devastating epidemic, not a soli- 
tary thunderstorm occurred. 

In Kew Orleans there were no thunderstorms during the first 
three weeks of July, the period in which the epidemic was devel- 
oped and established. One storm occurred in the last week in 
July, and one in the first week in August, and with the exception 
of one in the last week of August, there were no others for the bal- 
ance of the season. The epidemic appeared in July, which, al- 
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though the hottest month, was nevertheless perfectly free from, 
thanderstorms until nearly its close ; but one ^torm appeared to- 
break in upon the general stagnancy of the season. 

In Mobile we find an unusual prevalence of thunderstorms for- 
the first three months of the season, with freedom from anything 
like an epidemic. In October, however, the yellow fever became 
very distinctly epidemic, and not a thunderstorm is poted for that- 
particular month. 

In Galveston thunderstorms were unusually frequent in July 
and August, the formative months, be it recollected, for yellow 
fever. In September and October none are noted, b^it I have^ 
already shown that the windiness of the entire seasou was very 
remarkable in Galveston. To the constant renewal of th^ air in the- 
hot months by thunderstorms, in conjunction with a high degree- 
of windiness fi)r the balance of the season, Gralvesto^ |indoubt- 
edly owed her escape in 1878. 

Similar remarks apply to Charleston and to Norfolk, in both, 
of which cities we have observed an unusual windiness, especially 
in September and October. A season is sure to be healthy when 
thunderstorms are frequent in July and August, and wheq, from 
natural causes dependent upon the decline of temperatu^ and 
change of direction of the winds, in August, as I have stiown,. 
these majestic atmospheric phenomena begin to disappeai*, ven- 
tilation is nevertheless maintained by the steady and incr^asing^ 
movement of the winds. 

ATMOSPHERIC PRESSURE. 

Oscillations of the barometer, due to the changes in the wf)ight 
of the column of air which rests upon the mercury in the cistern 
of the instrument, are produced by all causes which affect the- 
density of the atmosphere. The principal of these are the tem- 
perature of the air, its humidity, and the phenomena accompany- 
ing precipitation. 

Diminution of temperature, by increasing the density of the 
air, causes the mercury to rise, and conversely, for elevatipn of 
temperature. The barometer becomes in this way a sort of ther- 
moscope, inasmuch as its annual variations are principally af- 
fected by the changing temperature of the seasons. The annual 
maximum pressure consequently occurs in the coldest monthy 
January, and the minimum in July, which is the hottest. This. 
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annaal variation finds a parallel in tho diurnal variation^ which is 
controlled likewise by the changing temperature of the twenty- 
four hours. The humidity of the air operates in an exactly re- 
Terse direction upon both the annual and daily variations, for al- 
though the air is lighter when warm, it is usually at the same 
time more charged with vapor, whereby the full effect of its 
lightness upon the barometer is partly or even entirely neutral- 
ized; and conversely, although the cold air of the depth of win- 
ter is heavier than at other times, driving the mercury upwards, 
AS it is at the same time drier, in consequence of the precipitation 
of most of its vapor, the barometer does not ascend as high as 
if the air contained the same weight of vapor that it does in sum- 
mer. The barometer docs not, therefore, rise as high in winter 
as it would do in a condition of mean atmospheric humidity; nor 
does it fall so low in summer, and consequently its height is 
greatly influenced by varying degrees of humidity, both in its 
diurnal and annual variations, which thus become, when studied 
in the means of a series of barometrical observations, an index 
of the grade of atmospheric humidity. 

In the next place, as the barometer would necessarily remain 
stationary were it continually pressed upon by the same mass of 
air, the frequent changes of atmospheric density which are caused 
by the intermixture of oold and warm, and of dry and humid 
<jurrent8, in consequence of which clouds already formed are re- 
dissolved so that the air becomes heavier, or watery vapor pre- 
cipitated in the form of hail, snow and rain, whereby the air 
l[>ecome8 lighter although colder, occasion constant upward and 
•downward movements of the mercury, often of very remarkable 
extent. 

As all such atmospheric phenomena are either directly caused 
by wind, or themselves produce wind, the irregular oscilla- 
tions of the barometer are directly indicative of the windiness 
of the days or seasons, and the extent of these oscillations or 
the range of the barometer becomes approximately a fair index 
-of the comparative windiness of the months or seasons, as we 
have seen the variations between the minimum thermometer 
:and the dew point temperature to be. Subjoined is a table 
showing the sum of these nightly variations of the dew point 
from the minimum temperature, progressively through August, 
September and October for four years, from the Charleston 
records : 
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1806 



1855 



1854 



1863 



Angust . . . 
September 
October . . . 



7« 
110 
136 



70 

87 

154 



m 

108 
119 



94 
115 
214 



As indicatiDg the windincss of the nights, we observe that, 
these figures regularly increase from August to October, with 
very distinct similarity in each of the years cited in illustration*. 
Using now, instead of the thermometrical method, that already 
spoken of, based apon an estimate of the barometrical ranges of 
the months, we perceive that the table just given agrees in its 
indications with the one now presented below, which shows the 
mean monthly barometrical ranges for the year, in Charleston, as 
computed by myself from a series of thirteen successive years^. 
viz., 1845 to 1857, inclusively. 



Dec 



Inches. 



Jan. 


Feb. 


M'ch 


April 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


0.866 


0.881 


0.763 


0.607 


0.544 


0.417 


0.386 


0.378 


0.510 


0.644 


0.582 



0.837 



From both of these tables, we see that the months become 
steadily windier towards the close of summer, and from the latter- 
table, as already shown by the direct anemo metrical records, that. 
August is the least windy month, February being the most so. 

In consequence of the dependence of the temperature of the 
earth's surface, and of the air which is heated by it upon the- 
openness of the sky, and the fact that this elevation of tempera- 
ture naturally induces an exaltation of the humidity by quicken- 
ing the processes of evaporation, so rendering the atmosphere 
comparatively heavier, and producing a disposition towards, 
ascent of the barometrical column of mercury, we find that in 
the warmer and more humid months, the barometer varies directly 
with close approximations, as the fairness of the weather ; andi 
it is at this time, and for these reasons, that an ascent of the 
barometer in summer is regarded as indicative of fair weatheiv 
Such being the case, as fairness of the day as well as the humidity 
of the air, are controlling agencies in the production of yellow- 
fever, we should now expect to find that the summer variations 
in the barometrical heights, likewise exhibit a similar relation to- 
that disease. . I present, accordingly, 

Table a, showing the increments of the barometrical heights 
for the month of August, from the Charleston records, and for- 
all the obtainable years, or years so recorded, viz., twenty- four :: 



Etiology op Yellow Fever. 



261 



Tears. 


Bar. Ht8 


Hygienic ADootation. | 


Years. 


Bar. Ht8 


Hygienic Annotation. 


1866 


30.34*) 
30.2.9 
30.213 


Yellow Fever. 


1^)6 
1851 
1876 
1875 


30.084 
30.074 
30.065 
3U.048 
90.088 

, 30.010 
30.007 
29.750 
29.745 
29.701 
29.695 

! 29.650 




1869 




1866 


• 


1»J7 


30.-^05 







ia^5 


0O.2OI 

ro.ias 


j 


1874 
1878 
1877 
, 1846 
1849 


. 


1868 






1845 


30.180 







1867 
1854 


30.168 
30.168 
30.156 
30.112 
30.111 






1868 




1848 

law 

1847 


Healthy. 


1863 




Healthy. 
Healthy. 


18G2 






>" 



The maximum indicates a sporadic year, and the three minima 
healthy years. Subjoined is the companion table of the means: 

Table' 6, showing the progression of the nosological means 
for table a : ' 



Four Greatest Epidemic 
Years. 



Mean 30.180 



Five Least^Epidemic and | j,^^^^^ Healthy Yeai-s. 



M»an 30.080 



Mean 30.014 



The progression is regular, confirming the indications of the 
preceding lable, and thus establishing the necessary relation of 
the barometrical heights to yellow fever, as indicative of the 
primary causative power of fairness of the days and humidity 
of the air over the production of that disease. I also present & 
similar table for the month of October : 

Table e, showing the increments of the barometrical heights 
for the month of October, from the Charleston records, and for 
all the obtainable years so recorded, viz., twenty four : 



Year*. 


Bar. Hts. 


1858 


30.272 


1866 


30.193 


1864 


80.171 


1866 


30.170 


1867 


30.160 


1668 


30.169 


1867 


30. 14'} 


18Vi 


30.127 


1846 


30.125 


1874 


80.122 


1878 


80.120 


mw 


30.098 



Hygienic Annotation. 



Yellow 
Yellow 
Yellow 
Yellow 



Fever. 
Fever. 
Fever. 
Fever. 



i Years 


Bar. Hts. 


1853 


30.092 


1875 


30.089 


1877 


80.075 


1865 


30.068 


1876 


39.062 


la*)! 


80.022 


1869 


29.592 


1847 


29.790 


1849 


29.760 


1850 


29.730 


1846 


29 545 


1848 


29.635 



Hygienic Annotation. 



Healthy. 
Healthy. 
Healthy. 



The maxima indicate pestilential seasons, and the minima 
healthy seasons. The three maxima are the years of the three 
of the greatest epidemics Charleston has ever seen, and the ab- 
solute maximum, the heaviest of all her epidemics. Subjoined is 
the table of the means : 
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Table d, showing the progreasion of Ihe means in table c : 

■ • ■ . ■ »^»^ta— ^— ^»« — . 

Four GreAtedt Epidemic I Five Lea^it Euidemic ami ! --^-v ^ ., ... ^^ 

Yoh™. Kimrailir. Ulteen Healtliy Yeare. 



Mean 30.191 



S»|)ora(lic 



Meao Sa.Oft , &lean 



29.946 



The progression is regular, and corroborates the indications 
of the preceding table, from the records of the month of Octo- 
ber alone, and far more markedly than for August, showing that 
fairness of the days combined with humidity are very active causes 
in inducing and maintai ning j^ello w fever in the month of October, 
we therefore find, that the barometrical heights are a primary 
agent in the production of j'ellow fever in Charleston, inasmuch 
as they indicate the fairness and humidity of the months. I also 
present a table showing the movement of the means for Septem- 
ber alone, as follows: 



Fonr Greatest Epidemic 
Years. 



Mean. 



SI). 075 



Five Leas^Epidemic and | y^f^^^ n^^^j^y Yea«. 



Mean 29 999 xMean 



29.996 



JThe progresiaion is regular though not very marked. I finally 
present the means for the entire yellow fever season : 

Table c, showing the increments of the barometrical heights 
for August, September and October, conjointly, and for all the 
years so recorded and obtainable, viz., twenty-four: 



Yeare 



18H6 
18H8 

1865 
1856 
1887 
ia57 
ia56 

law 
18:5 
ia53 
la^i 



Bar. Ht8. I Hygienic Annotation 



30 

3D 

30 

30 

30 

30. 

30. 

30. 

3(>. 

30. 

30. 

30 



216 
206 
189 
176 
170 
165 
160 
142 
141 
125 
124 
087 



Yellow Fever. 



Yean. 


Bar. 11 18. 


185i 


30.077 


1878 


30.076 


1874 


30 073 


1875 


30.067 


1876 


30.033 


1877 


3o.aso 


1869 


29.99:i 


1849 


29.713 


1847 


29.688 


1848 


29 668 


; 1846 


29.662 


law 


29.387 



Hygienic Annotation. , 



Healthy. 
Healriiy. 
Healtliy. 
Healthy. 



The maximum indicates a yellow fever year, though of mild 
intensity; the four minima indicate healthy seasons. Below is 
presented the companion table of the mean : 

Table/, showing the progression of the means for table e. 



Four Greatest Epidemic 
Years. 



Mean 30.13- 



Five Least Epidemic and 
Sporadic. 



Mean 30.039 



Fifteen Healthy Teai-s. 



Mean 29.976. 
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The progression is regularl}'^ incremental, and confirms the 
indications of the preceding table. The barometrical heights, 
therefore, taken conjointly for the three months, constitute an 
expression of the fairness and humidity, and declare these condi-. 
tions to be primary agents in the production of yellow fever, at 
whose maxima the disease in some mode of intensity must occur, 
at whose minima it cannot occur , either primarily or by contagion, 
and whose means of the groups of years, move in parallelism 
with the intensity of yellow fever, as indicated by the denomi- 
nation of such groups. ^ 

Such are the probative indications of th,e barometer with refer- 
ence to yellow fever in Charleston. It must be recollected that 
all the figures since 1874, inclusively, have been drawn from the 
Signal Service records ; those prior to that year from the municipal 
records. Nine years of the series from 1846, when the baromet- 
rical indications were first recorded in Charleston, cannot now be 
procured except by recalculation directly from the record books 
of Charleston. I have done my best too^btain the deficient data, 
but unavailingly 3 little doubting that by the increased number 
of figures, still more pronounced indications of the maxima and 
minima would be observable in the tables. It must be recollected 
that the figures of the barometer for August and September; are 
greatly afl^ected by the prevalence of thunderstorms during those 
months, whose effect is to confuse the indications of the instru- 
ment dependent upon the fairness and humidity, by the cool- 
ing influences they exert upon the soil and air. In October, 
however, when thunderstorms scarcely prevail, this element of 
disturbance being eliminated, the march of the barometrical in- 
crements and the progression of their means, becomes beautifully 
clear, as shown in the table for October alone. 

Having now glanced at the laws of barometrical movement 
with relation to the subjects under consideration, I present a ta- 
ble of the monthly barometrical heights, with monthly and sea- 
sonal means for each of the five years and eleven cities : 



ST. LOUIS. 


LOUISVILLE. 


Tear. 


July. 


Aug. 


Sept. 


Oct. 


Mean 


Year. 


July. 


Aug. 


Sept. 

30.07'; 
29 .99! 
29.96t 
30.044 
30.02() 


Oct. 


Mean 


1878 
1877 
1876 
1875 
1874 


29.935 
29.0)9 
29.976 
29.96' 
29.9oC 


29.918 
29.9(il 
29.99- 
29.98:J 
29.969 


30.068 

30.004 

29.996 

30.064 

30.029 


30.038 
30.000 
30.000 
30.041 
30.127 


29.990 
29.9ol 
29.992 
:)0.012 
30.026 


1878 
1877 
1876 
1876 
1874 

Meat 


29.9l*z 
29.945 
•i:9.981 
29.964 
29.96:' 


29.891 
29.93'i 
3U.(ill 
29.968 
29.947 


30.06i 
30.00 
30.01U 
30.u4i 
30. IK 


29.986 
:i9.970 
-.:9.992 
30.004 
30.012 


Mean 


29.9 3 


29.96(1 


30.(131 


30.041 


:U).000 


29.9.'>. 


29.95] 


;;i0.(»2;. 


3 ►.(14 


.'9.fl9» 



)-^ 
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CAIRO. 


MEBfPHIA. 


Year. 


1 

July. Aug. 


! 
Sept. ' Oct. ' Mean 


Year. 


July. 


Aug. 


Sept. 


Oct. 

30.090 
30.043 
30.069 
30.108 
30.158 


Mean 


1878 
1877 
1876 
1875 
1874 


29.967 29.90^. 
20.9951 29.993 
30.0O5f 30.022 

29.9HO s!n aSnt 

30.002: 29.974 


30.025 
30.o:J3 
30.010 
30.074 
30.048 


30.048 29.985 
3U.039! :10.015 
30.041' 30.019 
30.0r6 lio.oaa • 

30.149' S0.04'i 

• 1 


1878 
1877 
1876 
1875 
1874 

Mean 


29.964 
90.001 
^0.01^ 
30.024 
30.023 


29.945 
29.997 
30.0.4 
80.013 
'29 989 


30.076 
80.021 
30.024 
:M) 077 
30.045 


90.019 
90.015 
30.031 
30.0M 
30.054 


Mean 


29 993. 29.979 


30.038 


30.072; 30.020 i 


30.006 


29.994 


30.049 


30.092 


80.035 



Year. 



1878 
1877 
1876 
1875 
1874 

Mean 



VICKSBURG. 



July. I Aug. I Sept. Oct. 



29.991 

30.025' 

30.045i 

30.119 

30.078 



29.987 
30.011 
30.038 
30.070 
30.054 



30.052 30.051 



do.(m 

30.007 

30.100 
30.080 



30.059 



30.122 
30.054 
30.083 
30.195' 
30.191, 



Mean 



-I— 



30.040 
30.024 
30.054 
30.121 
30.101 



30 129 30.068 



GALVESTON. 



' 

i Year. 


July. 

20.957 
30.006 
30.085 
30.052 
30.022 


Aug. 


Sept. 


Oct. 


Mean 


' 1678 

1877 

; 1876 

' 1875 

1874 


29.945 
29.985 
30.006 
29.998 
29.997) 


29.960 
29.942 

30 wa 

29.984 
29.973 


30.063 
29.99C 
30 04fr 
:{0.104 
90.119 


29.961 
29.981 
31.030 
3 J .034 
3).027 


Mean 


30.014 


29,98r. 


29.978 


30.065 


30.011 



If 

1876 
1876 
1874 

Mean 



NEW ORLEANS. 



Year. July. I Aug. 



29.962 
30.000 
80.037 
.10.090 
80.039 



30.026 



29 955 

29.981! 

30.021 

30.025! 

30.006' 



Sept. 



30.026 
29.945 
30.U09 
30.0171 



Oct. 



30.075 
30.011 
30.048 
30.115 
30.115 



Mean 



30.004 
29.984 
30.029 
30.U62 
80.042 



29.997; 30.0011 30.073| 30. 24 



Year. 



MOBILE. 



1878 
1877 
1876 
1875 
1874 

Mean 



July. 

29.984 
30.000 

30.104 
30.054 



30.041 



Aug. 



29.979 
29.994 
30.041 
30.03.' 
30.017 



30.013 



Sept. 



30.051 

29.966 

30.00:> 

30.036] 

30.025 



30.017 



Oct. 



30.a05 
30.086 
30.a*i8 
30.121 
30.128 



30.090 



Mean 

30.030 
30.J11 
30.039 
30.074 
80.066 



3).040 



Year. 



1878 
1877 
1876 
1876 
1874 

Mean 



CHARLESTON. 



July. 



30.046 
30.033 
30.068 
30.087 
30.a58 



30.058 



Aug. I Sept. i Oct. 



30.003' 

30.007 

80.065 

30.04^ 

80.038 



80.030 



30.101 

30.009 

29.982 

30.064, 

30.058 



30.041 



30.120 
30.075 
30.052 
90.08<) 
30.122 



80.092 



Mean 

30.067 
30.081 
30. 42 
30. 72 
3 .060 

30.057 



NORFOLK. 



Year. 

1878 
1877 
1876 
1875 
1874 

Mean 



July. 

29.99.' 
29.985 
30.tt») 
30.021 
30.071 



30.022 



Aug. 



29.a51 
29.980 
30.061 
80.028 
^0.03^ 



30 012 



Sept. 

30.122 
30.059 
29.973 
30.064 
30.094 



80.062 



Oct. 



80.098 
80.072 
80.046 
:)0.046 
80.145 



30.081 



Mean 



30.041 
80.024 
30.029 
30.040 

30.087 
80.044 



PHILADELPHIA. 




Year. 


July. 

29.959 
29.95:{ 
29.993 
29.996 
30.080 


Aug. 

29.946 
i9.a54 
80.061 
80 085 
30.032 


Sept. 

80.143 
30.077 
29.984 
30.035 
30.100 

30.fl6>3 


Oct. 


Mean 




1878 

i8n 

1876 
1875 
1874 


30.066 
80.062 
30.020 
90 015 
30.115 


30.028 
80.011 
30.014 
30.020 
80.060 




Mean 


29.986 


.W.00« 


30.028 
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The figures given above have all been corrected when the ob- 
servations were recorded in the offices of the Signal Service, for 
temperature, altitude above the sea level, and instrumental error, 
and are consequently strictly comparable with each other. 

We observe in the first place, a steady diminution of the sea- 
sonal means from the year 1875 to 1878, indicative of the grad- 
ual increase of seasonal temperature already pointed out, which 
<;ulminated in the great heat of 1878, except in Philadelphia, 
where 1878 was not the hottest year of the five. In Charleston 
likewise, where 1878 was not a very hot year, we observe some 
traces of such a progression, but the temperature of 1878 was 
very nearly that of 1875. 

In every city except Charleston and Philadelphia, the atmos- 
pheric pressure of 1878 was below its quinquennial mean. In 
Philadelphia the figures are the same, and at Charleston the 
pressure for 1878 was .010 greater than its five-yearly mean. 

The great heat of July in St. Louis, is indicated by the figures 
29.935, and in Louisville by a pressure of 29.912, the two lowest 
to be found in the whole series, for any months or cities. I 
have shown that October is properly the month in which the in- 
dications of the barometer with respect to fairness of the days 
And atmospheric humidity, are least liable to interference from 
the prevalence of thunderstorms, which rarely occur in that 
month. Let us, therefore, examine September and especially 
October in connection with the prevalence of yellow fever in 1878. 

Yellow fever prevailed in a very limited way in St. Louis in 
October, the great majority of cases occurring in that month. 
We accordingly find that the pressure, as indicative of fairness 
and humidity, was greater than that of any October for the 
three years previous, and very near its mean, while the month 
of September, in which the first cases occurred, was actually 
higher than its mean and higher than any figure for the same 
month in the series of five years. 

In Louisville, also, the pressure of ^September was the great- 
est of five years, that of October being above its mean, and 
greater than any other of the same designation except 1874. 

In Cairo, wo note a pressure which, in spite of the depressing 
influence of temperature on the barometer, is still higher than 
any recorded since 1875. 

In Memphis the pressure for September was considerably 
above its mean, and within one thousandth as high as had been 
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attained during the five years. In October it was just about its 
mean. 

In Yieksburg the pressure was exactly at its mean, and in 
October .007 below it. 

In ^ew Orleans the pressures for September and October 
were unusually high, that for September being the highest of five 
years, and for October the highest since 1875. 

In Mobile the pressure for September was higher than it had 
been for five years, and in October not so unusually high, but still 
higher than its mean or any figure since 1876. 

As in almost every other instance, in spite of these high pres- 
sures of the later months, the low pressures due to uncommon 
heat in July and August sufficed to reduce the seasonal mean 
for 1878 below that of the average of the five years. 

Having now observed that the pressures in September and 
October, in the cities where yellow fever p^'evailed, were unusu- 
ally high, and in several instances unprecedented as far as these 
records go, let us examine the cities in which the disease did 
not prevail. 

In Galveston the pressure for September was considerably 
below its mean, indicating unfairness of the weather, and so also 
in October. In Charleston, the pressure for September was con- 
sidei-ably higher than its mean, in consequence of 'the moderate 
temperature, which was slightly above the normal. In Octo- 
ber, the pressure was also somewhat (.028) above its mean, the 
temperature being still above the normal, but lower than in 1875,. 
as is indicated also by the lower pres:iure of this latter year. 

In Norfolk the pressures, both in September and October, 
were above their means, and in Philadelphia likewise, but still 
more distinctly. This is explained by the very moderate tem- 
perature of these \jities in 1878, as compared with the cities of 
the Gulf Coast and Mississippi Valley. < 

ANTAGONISM OP YELLOW FEVER TO PNEUMONIA, CATARRHAL AFFEC- 
TIONS AND CONSUMPTION. 

As already observed, I published in 1868, in the Southern Jour- 
nal of the Medical Sciences (of New Orleans), an article originally 
forming a part of the investigations bearing upon the etiology of 
yellow fevier, from which I have extracted briefly, in the sub- 
stance of this report, showing that a direct antagonism exista 
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between yellow fever and pneumomia, between yellow fever and 
xiratarrhal diseases generally ,.and between yellow fever and deaths 
by consumption. The maxima of deaths by yellow fever coin- 
cide with the minima by pneumonia, and conversel}^ and the 
means of the yellow fever intensities progress inversely as the 
number of deaths by pneumonia in August, September and Oc- 
tober, conjointly. 

As deaths by catarrhal diseases, such as catarrhal fever, dengue, 
anginose affections, etc , are not v^ry frequent, although a similar 
relation between the group and yellow fever was also shown, I 
quoted the records of the Medical Societj^ of South Carolina, for 
nearly one hundred years prior to 1857, to show that in all well- 
marked epidemic's of influenza, yellow fever was either wholly 
absent, or recorded for a very few cases only, and that when yel- 
low fever prevailed in an epidemic form, catarrh was absent. I also 
showed that during the prevalence of yellow fever, deaths by con- 
sumption very rarelj'^ occurred, being postponed by the presence of 
the epidemic until November, when a greater mortality occurred 
in that month than in years when yellow fever did not prevail. 
I also showed, that in catarrhal seasons, deaths by consumption 
were most frequent, occurring through the summer months in 
unusual frequency. These antagonisms can only be explained, 
as I took occasion to do in the article referred to, upon a suppo- 
sition of the higher windiness and ozonicit}' of the seasons when 
pneumonia, catarrhal diseases generally, and deaths by consump- 
tion are more frequent. An undue ozonicity of the air is indis- 
putably the exciting cause of influenza and catarrhal fever, and 
of dengue likewise, provided it appears irregularly, in conjunc- 
tion with uncommon heat. The effect of an undue ozonicity 
upon consumption is to greatly aggravate the disease, while its 
deficiency and absence, as during epidemics of yelloV fever, and 
perhaps also the heat and moisture proper to the air at such 
times, mitigate the symptoms and defers the almost inevitable 
mortality until the winds begin to blow again and the ozonicity 
to rise in October and November. Many of the deaths by pneu- 
monia noted in Charleston for the months of the yellow fever 
season are doubtless due to aggravation of catarrh, as a compli- 
cation of influenza. In the winter and early spring, when the 
ozonicity is naturally highest, deaths by pneumonia are most 
frequent, and a form of pulmonary congestion of exceedingly 
rapid progress and most fatal type, killing often after a few 
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• 
hours, before inflammation of the lungs or pleurae have had time 

to become established, was frequent, prior to 1860, among the 
blacks on the plantations in the vicinity of Charleston and Sa- 
vannah, where it was termed ^' typhoid " pneumonia. 

Assuming, therefore, as is now generally admitted, that ozone 
is the exciting cause of pneumonia, catarrh and anginose affec- 
tions, upon the basis of various predisposing conditions, (as a 
matter of course,) and an aggravating condition in the progress 
of consumption — inasmuch ^s 'the diseases named are strictiy 
antagonistic^ by their maxima and minima, to yellow fever — we 
find in these facts an illustration and corroboration of the antag- 
onism demonstrated between the prevalence of thunderstorms 
and yellow fever, since thundei*storms naturally induce and 
maintain an uncommon freedom of the air from local humidity 
and miasmatic effluvia, and are accompanied with an increase of 
the ozonicity of the atmosphere. 

THE ARGUMENT AND CONCLUDING REMARKS. 

It has now been demonsti'ated, by a mode of proof whose 
cogency is absolute, .that heat, unusual fairness of the days, high 
humidity of the air and calmness of the nights are indispensable 
agents in the production of yellow fever in Charleston. And 
conversely, that windiness of the season, an uncommon preva- 
lence of thunderstorms, the prevalence of ocean winds and a high 
degree of atmospheric -ozonicity are primary agents in the pre- 
ventioriy moderation and arrest of yellow fever. 

When I first undertook these investigations into the relations 
of the meteorology of Charleston to j-ellow fever, I had but lit- 
tle hope of reaching any positive conclusions by so doing, and 
was constantly told that repeated efforts of the sort had always 
resulted in failure. I determined, however, to study as long a 
series of yesivs as possible, and found that reliable figures could 
be obtained as far back as 1832, a date at which municipal regis- 
trations were practiced in scarcely any other city of the United 
States. With these and the corresponding necrology at hand, in 
a very lengthy and laborious series of computations mf^de in 
1854-55, I endeavored to group the meteforological data in 
such a waj" as to establish the existence of a coeffiient which 
should express the combined power of heat, humidity, rainfall, and 
calmness of the weather. I could not, however, discover any 
such figure ; but, in making out the tables, most of which are 
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«till in my possession, I observed how often yellow fever quali- 
4fied the highest and higher figures of the temperature, fairness 
of the days, dew point, etc., and how often, at the same ti^ie, the 
minima of the same tables were qualified by the annotation of 
''^health/' I was then led to test the indications of these fignii*es 
by arranging them in an incremental order, and comparing the 
means of the healthy years with those of the years in which yel- 
low fever had prevailed in its»most intense form. Finding that 
ithe difi^erence between these means were uniformly in the direc- 
tion suggested by the ejttremes, I next tabulated the years into 
four groups, as shown in one of the earlier tables of this report, 
and found that, in the great majority of cases, the movement of 
even the four means was in exact accordance with the indica- 
tions of the extremes. I was thus led to formulate the method 
as a mode of investigation, and to apply it also, to agencies which 
wore supposed to be (j-dverse to the existence of yellow fever, in 
a great variety of ways, almost all, indeed, which the figures 
were capable of expressing. In many instances the conditions 
-tested were found to possess no direct relation to yellow fever, 
•either positively or negatively; but in others, as in the contrary 
•case of the temperature, fairness of the days and humidity 
of the air, the establishment of these conditions as indispensa- 
ble agencies in the prevention of yellow fever, was at once 
conspicuous. The system, as at length elaborated, was ap- 
plied to special groups of diseases, under various hypotheses of 
their relations to each other and to yellow fever, with results 
which greatly tended to enlighten my conceptions of the causes 
of this disease, and to substantiate what had already been 
accomplished, 

I was very greatly astonished to find in the progress of these 
investigations, that order r-ould thus be determined in a mass of 
data hitherto assumed to be chaotic, and that the laws of the 
existence and continuance of yellow fever could thus be deter- 
mined by a mode of proof which possesses all the force of a 
mathematical demonstration. That the influences in this way 
found to be primary agents, are really so, can never be doubted for 
a moment. At the same time, the system of investigation may 
be pushed with increasing accuracy of purpose, and with greater 
definiteness as regards the secondary conditions, positive or neg- 
ative, of yellow fever, the more various the meteorological rec- 
xOrds, and the longer the series of years at our command. 
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The argument of these researches is as follows : we find that 
certain conditions, snch as the temperature, the fairness of the 
days,, the prevalence of thunderetorms, etc, are primary agents 
either in the prevention or production of yellow fever; but these 
very agencies are also primary agencies in the promotion or preven- 
tion of putrefaction, whence, consequently, the only legitimate 
conclusion must be, that yellow fever is associated with putre- 
faction, and that the animal bodj{ is injuriously affected by causes 
which promote putrefaction. 

The final and incontrovertible evidence of this relationship is 
afforded in the facts that the calmness of the nights, as shown by 
the table of dew point variations, is a primary agent in the pro- 
duction of yellow fever, and that thunderstorms are a primary 
agency, like the sea winds, in the prevention of yellow fever.. 
Por no possible relationship can exist, between yellow fever and 
these agencies, in the face of an association between yellow fever 
and putrefaction already determined, except upon the rational 
assumption, that calmness of the days and especially of the nights,. 
increases the temperature of the soil and of the human body, and 
flavors the accumulation of noxious effluvia in the air and their 
consequent inhalation or application in some way to the human 
body, and that winds and thunderstorms by atmospheric com- 
• motion and high accompanying ozonicit}', accomplish the dis- 
persion and destruction of these results of putrefaction. Thus,. 
yeilow fever is proved to be directly due to the conditions,, 
promoted or removed, of which the most prominent is the effluvia 
of putrefaction so allowed to accumulate, or blown away by 
winds and destroyed by oxidation. These special records, in^ 
their establishment as primary agents in the causation of yellow 
fever, rivet the chain of evidence, and completely establish the 
assumption that yellow fever is primarily caused by the effluvia. . 
of putrefaction absorbed by the human body under conditions of 
systemic excitement and functional disturbance, due to high or 
long continued heat and humidity. 

It has always been my desire to investigate the meteorolog- 
ical records of New York, Philadelphia, Havana, Mobile, New 
Orleans and Natchez, according to the method pursued for 
Charleston. Only the thermometrical records can be generally 
obtained in smaller cities. The records of Charleston are the 
most complete by far of any city in the United States, except 
perhaps, Philadelphia or Boston. Charleston has reason to be 
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proud of her meteorological devotion, having contributed through 
the model monogragh on "Dew" by Wells, some classical mat- 
ter to the "Science of the •Atmosphere '^ — whiC'h has in general 
been much neglected even in the greater cities of the South. 
All records of cities where yellow fever prevailed occasionally 
or frequently, should be thorougly systematized according to 
the method I have supplied to the Charleston records; that by 
parallelism will show nothing at all of a satisfactory nature. 
Although so anxious to make these comparative researches, it 
has beep entirely out of my power to do so ; indeed, a labor of 
this kind is beyond the scope of aMngle individual engaged in 
the constant routine of professional life, since a prolonged visit in 
person to each- city, and much assistance from the local authorities 
and from private citizens, is necessary to obtain truthful data for 
a sufficiently long period of years. In most places, records of 
an official character, have not been made prior to the war of 
1861; Even in J!^ew Orleans, nothing approaching in complete- 
ness to the figures of Charleston can be ol^tained, except per- 
haps, from private records, in which some of the niost impor- 
tant notations, are either deficient altogether, or so made as 
not to be comparable with those of later years. 

I am now perfectly sure that the principal cause of the apparent 
irrelevancy of the meteorological figures to yellow fever, so long: 
maintained by those who attempted to investigate these matters 
by the simple method of parallelism, has been due to the con- 
tagiousness of the disease, obscured in the South, by the number of 
really autochthonous cases, but constantly active nevertheless,, 
in effecting a propagation of the disease when once appearing, at 
^ times exceedingly rapid, in the presence of no very exalted tem- 
perature or humidity, etc., and at other times scarcely percepti- 
ble, notwithstanding the concurrence of some of the favoring con- 
ditions of the disease. Inasmuch as yellow fever is thus caused 
in two ways, 1st, by the effluvia of putrefaction, and 2d, by con- 
tagious effluvia from the sick, it is evident that the number of 
cases in a city cannot be expected always to vary directly as the 
intensity of the causes producing putrefaction, for this is but one 
of the factors in the multiplication of cases. It is therefore very 
astonishing to find that yellow fever really acknowledges the 
power of these agencies, and I have no hesitation in affirm- 
ing, that were the element of contagiousness removed from a 
consideration of the origin of yellow fever, we would find its 
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etiology ao simple that the number of cases reported at any given 
point would vary as distinctly with the heat, humidity, calmness 
^f the nights, and quantity of putreacible matter present, as we 
find sunstroke to do, with the heat and humidity. The problem 
•of the orgin of yellow fever would have been solved long ago. 

As it is, the contagiousness of the disease constantly steps in 
•as an independent fiictor in the generation of new cases, where- 
-ever approximately similar meteorological and terrene condi- 
tions exist, and by implanting yellow fever prematurely in dis- 
tant cities and towns, leads to the impression that these particu- 
lar places would have certainly escaped, had it not been so im- 
planted, and that wherever occurring, yellow fever is due to a 
contagions principle brought from some other place where the 
disease exists or had done so at a previous period. By the ac- 
-ceptanee of this specious docti*ine and of the numerous chimeri- 
cal hypotheses shaken together to give it a semblance of sup- 
port, an immense amount of trouble is apparently saved. By 
•adopting it, all the close physical study necessary for a proper 
understanding of the meteorology and miasmology of the subject, 
4i\\ the difficulties of pathological study and all the expense and 
watchfulness of efficient sanitation, a great mass of labor which 
has nearly overborne those who distrusted the simplicity of the 
•creed proposed, is dispensed with as altogether superfluous. 

Such a doctrine is far more acceptable than one which com- 
pels us to strenuous mental and bodily effort, and literally to 
work out our sanitary salvation. It is very greatly easier to de- 
clare a Quarantine, and to fumigate a vessel two or three times 
a week, than to pave cities, dig drains, supply water and abolish 
sources of putrescence. It is far more flattering to the self-love 
of citizens to accuse a foreign port of infection than to admit 
that in their own city, a thousand sources of disease exist. It is 
infinitely cheaper, at first, though far costlier in the end, to 
practice the simple routine of a Quarantine station, than to under- 
take the huge work of cleansing a filthy city, of remodelling her 
streets and dwellings, and of supplying her abundantly with pure 
water. Quarantine is simple and cheap, sanitation exceedingly 
complex, and its duties arduous and continual. Nevertheless, 
without neglecting an efficient quarantine, these duties must be 
fulfilled in every city liable to yellow fever, if any desire exist to 
escape the visitations of this scourge. Sooner or later it may 
'<;ome, wherever the common surroundings of domestic life exist, ia 
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a city built upon a flat expanse, devoid of natural drainage^ 
in a hot climate and at the sea level. 

Sooner or later, the heat will be more intense than usual, the 
the humidity greater, the winds cease to blow and thunder to 
be heard, and a few cases occurring in the filthiest spots, will 
kindle a contagion that may slay thousands, and alarm a conti- 
nent. 

The day has come when we must forever cast aside this jejune 
doctrine of exclusive importation; knowing its fallaciousness,^ 
we must henceforth refuse to be seduced into apathy by its 
treacherous seductiveness; knowing its falseness, wo must per- 
emptorily refuse to be led by the men whose lack of insight has 
allowed communities entrusted to their care, to slumber in the 
very jaws of death. 

It is constantly aflSrmed that the Southern cities are not in a. 
bad sanitary condition, and that many parts of the finest cities 
north of latitude 38% are in quite as bad a condition as any of 
them. This is altogether a misstatement, and if true, would 
signify very little indeed. For the last twenty-five years, I have 
keenly watched these points, in a quiet way, in the principal 
Southern cities. Their hygienic difiUculties, owing to a location 
in almost every case, on low flat plains near the ocean or rivers,. 
or on the G-ulf of Mexico, are almost insuperable. No natural 
cleansing, like that which occurs for cities built on elevated un^ 
dulating ground is possible — ^all must be artificial. But at the 
same time, cow-yards and stables are universally permitted, and 
above all, the execrable system of privies without drainage, built 
in the ground, is practiced in every one of them. Is this so in 
New York, Boston, St. Louis, or even in the Philadelphia of our 
day, except in the most unusual cases ? In New Orleans the 
privies are built partially above ground, mirabile, dictu, in accordance 
with the requirements of the Board of Stealth ! I quote from sec. 
8, of ''Ordinances of the Board of Health of the State of Louis- 
iana, May 18th, 1870," as published in the annual report of the 
Board of Health for the year 1872:' "Any privy hereafter con- 
structed, shall be not to exceed two feet below the surflEice of the 
ground, and be walled with brick or stone, laid in cement its. 
whole depth, with water tight bottom, and said wall shall be 
raised at least one foot above the surface of the ground, and shall 
be so constructed, as not to have any issue or opening on any 
street, way, yard or place, nor shall it be within three feet of any 
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street or way * * * and shall have a flue o^ ventilator suffi- 
cient for vei^tilation, extending above the surrounding windows 
or communicating with a chimney^' (p. 158). A third of this 
shallow vault is purposely built above the surface, and the pit is 
«unk but two feet into the ground. This is done for the con- 
venience of the vidangeurs, who by law, and under very rigid 
restriction, clean out these privies in May or June. After such 
A ^'cleansing'' and '^disinfection,'' the contents of these places 
];)ecome offensive again In a few days, built as they are, in a far 
worse situation, so far as accession of heat is concerned, than if 
flunk deep in the muddy soil. The care of such places, moreover, 
is submitted to the horrible manipulations of vidangeurs, instead 
to the natural rush of the great river which flows so near. In 
'Charleston the condition is the same, and it is, if possible, still 
worse in Memphis. 'In Mobile, Savannah, Norfolk, Galveston, 
jtnd Yicksburg, the same fatal nuisance is 'tolerated. 

Entirely similar remarks are applicabl^to the keeping of cows. 
A cow is an exceedingly filthy animal when kept in a city, and 
the practice of doing so ought not to be tolerated in any part of 
the world. But in New Orleans, while the keeping of a hog is 
forbidden, these filthy creatures are allowed, subject to a super- 
vision of the Board of Health, which cannot possibly reach the 
conditions. In Charleston, during yellow fever epidemics, and 
within a few feet of most malignant cases, I have seen rows of 
<^ows (1858) standing nearly up to their knees in their own ordure, 
panting in the broiling heat under a bare shed. Such things are 
not tolerated in our great northern cities, which have long since 
.fleen the evil of such practices, and hafve supplied themselves with 
fresh and pure water in unlimited amounts, as the very founda- 
-tion of anything like a proper sanitation. All these considera- 
tions become still more cogent when we recollect the great diflcrer- 
ences in climate between cities north of 38®, and those of five or 
.six degrees of latitude further south. The difference of latitude 
is practically equivalent to an extensionofthe4ongth of summer, 
for a month or six weeks in either direction, with the steady 
fnaintenaince of a high mean temperature fur the whole of the 
-period. 

I have only a word or two to say with regard to quarantine 
restrictions. The existence of yellow fever in any city in the epi- 
demic form, to say the least, is absolute proof of the defective sanita- 
Hon of such a city, I do most solemnly advocate^ consequently, 
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iiie establishment of .a rigid qaaraotine against such a city, 
in every place whatsoever, in commanjeation with it by land or 
water daring the warm season. I do this, knowing that in many 
•of the cities instituting quarantine against such an infected city, 
yellow fever may and will arise behind the most rigid qoaran^ne 
that man can devise or practice, by the spontaneous generation 
of the disease. But in numerous cases lives will be saved, and 
the outbreak of yellow fever at least delayed, so far as the disease 
is precipitable by contagion. My chief object in advocating so 
rigid a system, is to place a city whose sanitation is thus proved 
to be defective, and which thus becomes a source of untold detri- 
ment and alarm to the whole country, through its most culpable 
neglect of all that science and common sense can teach, under 
the condemnation and punishment of the region of country in 
which it is situated. Let its citizens be removed, as was long 
ago advocated by Grisolle, let the state or general government 
provide for those who cannot be sent away, so that no suffering 
be possible; but let the city itself, as long as the epidemic lasts, 
be absolutely sequestrated from all communication, commercial 
or social, with the rest of the world. When this is practiced 
once or twice, sanitation will be attended to, and the demands of 
neighboring communities who have rights that »iw5^ be respected 
will be heeded. Otherwise nothing will be done. Year by year 
will pass, and the population after each frightful lesson, will 
plunge again into the absorbing vortex of business, heedless of 
what is sure to come again when the sun shines out hotly and the 
breezes die away ; heedless of the infinite alarm and pecuniary 
loss iheir negligence is certain to inflict upon innocent communities 
who have long since expended money beyond their means in the 
purchase of all that can keep their habitations clean. While my 
heart goes out in the tenderest sympalh}'- for the unfortunate 
citizens of our plague-stricken cities, while I have from my youth 
been iarailiar with the awful scenes of yellow fever epidemics — 
not kiiowing quiet or hardly sleep as long as they lasted — for 
their own good, as the only way in which the iron necessities of 
their situation can be brought home to them, as the only measure 
which will certainly compel them to do what sanitary science 
demands in their case, much more indeed than would be necessary 
in cities further north, but absolutely imperative amid their nat- 
tirally disadvantageous surroundings, I am thus compelled to 
.recommend the most rigid enforcement of quaranti.'^^^ restrictions 
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which can be practiced against their cities and against themselves. 

We, however, who live .in the cities farther north, must not 
think that all our tasks are accomplished. Much remains to be 
done even with us, especially in our flat cities. We are not wholly 
beyond the grasp of yellow fever, although our summers are too 
short, and days and nights too windy for the establishment of nota- 
ble epidemics. At the South, however, this is quite otherwise j 
but, by the scrupulous and unremitting practice of measures de- 
manded by the laws of hygiene, although cases of yellow fever 
will now and then occur by contagion from pther places, or in a 
sporadic way, by local generation, in spite of the utmost vigilance, 
epidemics will cease to appear. 

When the filthy, stagnant, stinking Bay of Havana shall have 
been purified, and its narrow, pathlike and crooked streets 
widened and opened to the winds; when water shall be supplied 
in abundance and her privies abolished ; when New Orleans 
shall be paved, and drained into a canal through which the 
swift current of the Misissippi perpetually flows, and her people 
be taught that filth which docs not meet the eye, can neverthe- 
less travel upon the air on its mission of death ; when the fiat 
surfaces of our American cities liable to yellow fever shall have 
been covered with «^one and provided with all the lavish water 
supply they need ; when their citizens admit the harsh and most 
unpalatable truth that pestilence may originate in their homcs^ 
and learn that a foul smell in a hot climate is the very breath of 
the destroying angel, epidemics will become impossible, although 
some cases of yellow fever will always be seen, for the human 
heart is hard, and art is long. 
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THE THEOEY AND PBACTICE 

OF TUE 

ADMINISTRATION OF VERATRUM VIRIDE 

IN 

YELLOAAT FEVER. 



PART V. 

As a native of Charleston, and a resident of the South until 
within a few years past, I was impressed very early in my pro- 
fessional career with the necessity of pushing our studies of the 
pathology and treatment of yellow fever, and of endeavoring by 
experiment and clinical observation, as well as by generalizing 
what knowledge had up to that time been acquired of the nature 
of fever, to anticipate, if possible, the general march of medical 
science in these directions. I was of course by no means alone in 
such convictions or efforts, for every thoughtful practitioner of the 
South was as eager as I was for improvement in such matters. 
As a result of the general attention devoted to these subjects, 
very great advances have been realized within the past twenty- 
five years in all that pertains to the natural history of this fear- 
ful disease, by the labors of the profession in this country espe- 
cially; though we must by no means fail in a grateful acknowl- 
edgment of the primary value of the contributions to the 
literature of yellow fever placed at our command by the older 
writers of the United States and Europe. Lining, Gilbert Blane, 
(1785)C. Chisolm,(l796) Eush (1793), Currie of Philadelphia, 
(1798) Deveze, (1797) Victor Bally, (1814) Louis and Trousseau, 
(1828) have contributed the main portion of what is classical, 
and a lengthy list of writers in all parts of Europe and the 
United States, have published minor articles, detailing their in- 
dividual experiences, or contributing information of more or less 
value on pathological and therapeutical points, since Shuttuck's 
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translation of Louis appeared (1889). No work on yellow fever 
has ever contri bated so much to an exact knowledge of the 
symptomatology and pathological anatomy of this disease, as 
this wonderfully graphic and truthful history of the epidemic at 
Gibraltar in 1828. 

But while we are now able to recognize clearly the essential 
features of yellow fever both in the living and dead subject, and 
are closely instructed with regard to the clinical characteristics of 
the disease, recognizing its contagiousness, the continuity of its 
febrile movement in the great majority of cases^ the early disposi- 
tion toward general congestion, the later proclivity towards 
visceral stasis, obstruction, and secondary inflammation, the de- 
pravation of the blood by the exorbitant overflow of biliary 
matters formed in the liver, and the inherent and distinguishing 
disposition of the whole economy towards a septic condition, 
latent in all cases, but manifested most unmistakably in those 
which are destined to be fatal, I cannot say that our therapeu- 
tical procedures evince any improvement upon those of our 
ancestors, comparable to. that observable in the natural history 
and pathological anatomy of the affection. 

Almost every conceivable method of treatment has been tried, 
Murcury sometimes pushed to salivation, (Chisolm, and of late, S. 
H. Dickson) ; venesection, (Bush, Dewees, Bobert Jackson, Chis- 
holm and Dickson); quinine, (Lafuente in Andalusia, early in 
this century, Blair in Demerara); emetics (Arejula of Andalusia, 
O'Halloran, Hacket); purgatives (Bush, Dickson, Hacket); dia- 
phoretics with warm drinks, as in the so called Mobile or Creole 
method ; refrigeration by iee packing, or with cold water in ac- 
cordance with the principles of Currie, of Liverpool, late in the 
last century ', blistering, frictions with croton oil to the surface gen- 
erally; sedation by aconite and digitalis; all of these, either as 
exclusive methods, or in combination with each other, have been 
advocated in the past, and several of them are still practiced 
with more or less modification. Nevertheless, the general mor- 
tality by yellow fever has been little if at all reduced, from the 
times of the earlier practitioners to our day. In Murcia in 1804, 
of the first 134 cases, only three or four recovered. In the early 
part of the epidemic at Gibraltar in 1828, very few recoveries 
took place. 

Gilkrest states of the treatment in Gibraltar, that a full con- 
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si deration of the subject must prove that the expectamt system or 
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any system of " mild popular remedies," cannot be admitted, (as 
has been attempted to be shown) to be followed by less mortality 
than what our French neighbors call " les moyens perterbateursJ* 
Under the mild, or what has been called the French and Spanish 
treatment, which consists in the avoidance of the lancet, warm 
aroma^tic drinks, sinapisms to the extremities, primary purga- 
tion with calomel and jalap, and calomel in divided doses after- 
wards, if vomiting is present, with supporting measures still later 
if necessary, but in general, in the avoidance of mercurials alto- 
gether, the mortality at Malaga in 1803, was 11,486, out of a 
population of 86,054. Sir J. Fellowes, whose practice at Cadiz 
was as just stated, including the use of mercury, however, as an 
alterative, states that in 1800, the mortality in that city and its 
suburbs, was one in six and a-half. In Charleston in 1854 at the 
Roper Hospital, out of ninety-three cases, of which I have 
detailed notes taken by myself at the time in the service of Dr. 
W. T. Wragg, the mortality was 33, or over 35 per cent. In 
Wragg's Roper Hospital report, the mortality among 254 casea 
treated, is stated as ninety-two, or 36 per cent. In the same in- 
stitution in 1858, the mortality was about 50 per cent. In that 
year, the average mortality of the patients attended by the Howard 
Association in Charleston, was nearly 30 per cent. In New Or- 
leans in 1878, the mortality was 4,600 out of 27,000 cases, about 
one in six. In Memphis in 1878, 5,000 deaths occurred out of 
18,500 cases, a mortality of more than 33 per cent. In Yicksburg 
in 1878, there was 1,121 deaths out of 5,000 cases, a percentage 
of 22 per cent. In Granada, Miss., in 1878, the mortality wa& 
about one in three cases. In Louisville in 1878, the mortality 
was twenty-eight out of fifty local cases. In the yellow fever 
hospital at Louisville, the mortality was 44 per cent. In Cairo, 
no less than fifty-one deaths occurred out of eighty-eight cases } 
and in St. Louis, seventy-one deaths out of 151 cases, or a ratio 
of 47 per cent. 

In the earlier periods of the epidemic, the mortality: was in- 
variably far higher than at a later period, both at the South and 
on the Upper Mississippi, in conformity with a well known feature 
of yellow fever. Taking the mean of these figures, we may 
estimate the general mortality of yellow fever throughout the 
season of 1878, at over one in three for all cases ; which is just 
about the avei*age of the mild Spanish or expectant treatment. 
It cannot be said, therefore, that our treatment has become more 
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9flPeetivo since Pellowcs practiced at Cadiz in 1800, or Flores 
in 1818. 

In private practice, very different results from this are occa- 
sionally claimed. In 1858, in Charleston, Dr. T. L. Ogier re- 
ports a series of 86 cases, with but 2 deaths, the treatment being 
mostly expectant, with the exception of irritation of the skin 
with croton oil, and the internal use of aconite. It must be 
said, however, of these cases, that 54 were children and negroes, 
among whom the mortality is naturally small. Bollct, of Ha- 
vana, in a late publication, describes the method of treatment he 
adopts as consisting in the use of local blood-letting by cuppings 
in preference to leeching, if there is ranch headache, on the nape 
of the neck, loins and stomach, with ipecac as an emetic if the 
disease has been ushered in with vomiting, and aconite freely 
given afterwards, the bowels having been cleared by castor oil 
or sulphate of magnesia. Bollet practices the administration of 
calomel, both as a purgative, early in the case, and as an altera- 
tive, later, and sulphate of quinine after the fever has declined. 
He claims that, of 100 cases seen in the commencement of the 
<]i8ease, not more than 5 will be lost, from 20 to 30 seen in the 
second stage, and less than three-fourths in the third stage, by 
the treatment he adopts. On the other hand, practitioners in 
Charleston and New Orleans esteem themselves fortunate if they 
lose no more than 15 per cent of their cases. In the practice of 
Dr. Samuel Logan and Wm. Martin, Acting Assistant Surgeon 
of the United States Navy, at the Pensacola Navy Yard, in the 
fall of 1874, in cases treated exclusively by these gentlemen, the 
mortality was 1 death in every 4.6 cases, which Dr. Logan docs 
not seem to think excessive. The treatment was by a mild 
'Cmctic given only in appropriate cases, followed by a mercurial 
or saline purgative, or by castor oil. The patient was encour- 
aged to drink warm teas, but not to do so to excess. He was 
also allowed ice in moderation if he desired it. As soon as the 
bowels were emptied, nutrition was carefully begun and syste- 
matically conducted, rice gruel, and, later, beef tea and chicken 
tea being used for this purpose. Stimulants were used in the 
course of the disease, when indicated, with great care to employ 
them only as needed. Complications were met as they mani- 
fested themselves. Mercury was not given systematically dur- 
ing the progress of the disease. The treatment applied is thus 
seen to have been a good type of what is called " cxpectant,'*^ 
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with a leaning to the diaphoretic " Mobile " or " Creole " plan. 
The cases, however, were of unusual malignity, and all or nearly 
so in unaccUmated persons, and the results attained highly satis- 
factory under the mode of treatment employed. 

No special mode of treatment is applicable to every case of 
yellow fever, for, like every other disease, yellow fever presents 
itself to the practitioner under many different aspects. The 
chief conditions which affect the typical progress of the malady, 
and consequently modify the primary indications of treatment, 
are: 1st, partial or total acclimation; 2d, age; 3d, the condition 
of pregnancy; 4th, the presence of malarial intoxication to a 
greater or less extent; 5th, the season of the year; 6th, the stage 
of the disease; and, 7th, the type of the disease. Each of these 
conditions I will discuss succinctly further on, but at present 
I must say a few words, in accordance with the plan of this 
contribution, and bj^ way of explanation of what is to follow, 
with regard to the essential nature of fev<|r generally, and of 
yellow fever in particular, from a pathological standpoint. I 
shall then exp03e what I regard as the most rational and effec- 
tive treatment of a typical case of yellow fever seen early, and 
aftei*wards note the variations from the fundamental line of 
treatment which become necessary in each of the conditions 
above enumerated. 

Heat is at once the prime condition and result of life. Below 
a certain grade of temperature, which varies in different animals, 
no play of vitality is exhibited, while in all living creatures the 
activity of the processes of life is heightened by superior grades 
of temperature, and the activity of all the organs quickened in 
direct ratio to the rise of temperature, until limits are reached 
which likewise vary with the class. No living creature, as far 
as we have occasion to know, is absolutely dependent, for its 
somatic temperature, upon the medium in which it lives. In 
animals, and especially in the terrestrial mammalia and birds, 
this function of calorefaction due to the organic processes of the 
individual, is especially marked. The temperature of these crea- 
tures, including man, is normally much higher than that of the 
air, and is maintained, by reactive mechanisms, at a grade which 
does not vary greatly from a physiological mean, during the 
normal condition, although liable to comparatively wide fluctu- 
ations in a pathological state. It is with the disastrous effects of 
these fluctuations, when carried to their extremes, that therapeutic 
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art has to deal. Ever since the promulgation of Graham's fun- 
damental conditions of matter as colloidal and crystalloidalj and 
consequent inferences as to the production of heat and force hy 
the passage of the former into the latter forms, in conjunction 
with Herbert Spencer's still more comprehensive and distinct 
enunciations of the same idea, physiology has strongly tended to 
relinquish the older doctrines of the dependence of animal heat 
and power upon oxidation. Even Liebig himself, the founder of 
these views, abnegated them a few years since, not long before 
his death. We now recognize the transformation of the solids 
of the tissues, and of the different elements of colloidal nature 
proper to the lymph and blood, into matters of crystalloidal 
nature whose molecules are grouped more closely than in the 
matters out of which they are formed, as the source of all the 
powers manifested by animals. And it must be held, still fur- 
ther, that changes of this character belong essentially to the 
group of molecular movements known as fermentations, which 
modern physiology has shown to be so characteristic of the func- 
tional play of both animal and vegetable life. Fermentative 
movements^ therefore, in almost endless variety, and of the most 
comprehensive character, are the basis of animal heat and of 
the polar excitements everywhere active in the economy, but 
especially manifested in the nervous and muscular systems, and 
it is essentially in virtue of this fermentative character of all its 
common nutritive movements, that the animal economy is so 
prone to perturbation, by the absorption of septic (fermentative) 
matters from without, which act the part of ferments, when by 
absorption they become diffused through the blood and other 
iiuids. 

While, therefore, a liberation of heat is the direct pbnsequence 
of vital activity, it is no less true, that all polar manifestations 
are maintained by heat, and vary within certain limits directly 
with the temperature, and the same is equally true for all chemi- 
cal action, which indeed essentially belongs to the category of 
phenomena having various modifications and reactions of the 
polarity of molecules as its basis. In the normal state, consequently 
both the chemical movements of the body, and all of its mani- 
festations, such as the play of muscular and nervous jjower, sensa- 
tion, and the other intellectual powers, vary with the tempera- 
ture, being sustained by it, mounting and declining with it. 
What is true for health, is no less so, for the conditions of 
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natural action which we term pathological, so that, as is now 
universally admitted, though little more than sketched in a gen- 
eral way, twenty years ago, the phenomena of morbid change 
and of morbid excitability, both of the organs of animal and 
vegetative life and of the nervous system likewise, are directly en- 
hanced by a rise in temperature of the body, and as strictly re- 
duced to a lower grade by a reduction of it. This proposition is 
the basis of the use of coolipg application in fever, a practice 
which is coeval in antiquity with medical art, but in modern 
times more distinctly advocated l)y Wright, Currie of Liverpool, 
DeHahn of Breslau, and Gregory, towards the close of the last 
century. 

The advantages of a reduction of temperature in most cases, 
and essentially in those where the fever runs into a so called 
" hyperpyrectic " grade, as in certain cases of rheumatic, typhoid, 
exanthematous and yellow fever, are at the present day recog- 
nized by every properly trained practitioner. It is now thoroughly 
well known, that a reduction of temperature under such circum- 
stances is accompanied with a progressive diminution of general 
excitability and anxiety, of the pains so frequent in fever, of the 
reflex excitability of the nervous system and of special organs, 
of the rate of the respiration, and of the rapidity of the heart's 
beating. But the converse of this proposition, now so familiar 
to the profession, and indeed long ago very well understood, viz., 
that a reduction of the force, volume and frequency of the heart's 
action, effects a progressive reduction of all the general and local 
expressions of fever, and a simultaneous declension of the tem- 
perature, which is the text of the present short dissertation, and 
the object of the use ofveratrum viride and of all agents which directly 
reduce the frequency of the action of the heart, is by no means 
so well understood, and twenty years ago was not acted upon 
with any definite purpose of abating the nutritive excitment of 
fever in general, or of limiting the activity of the organic visceral 

The proposition with regard to the influence of temperature 
upon the nutritve functions being axiomatic, it necessarily follows 
that whatever affects the heat of the body must influence all 
the phenomena dependent upon heat. Inasmuch as tempera- 
ture is the coefficient of nutritive activity, and as the activity of 
nutrition is administered to by the circulation of the blood, and 
directly proportionate in activity to the velocity and quantity 
of the circulating fluid sent to all parts of the economy, what- 
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ever affects the circulation must likewise inflaence the prevail- 
ing grade of temperature, both generally and locally, positively 
and negatively. 

In the normal state muscular action, running, and unusual 
mental activity, cause an increase of the velocity and strength of 
the heart's action, and a rise in general temperature. So also do 
many substances, such as condiments or stimulants, taken into 
the alimentary canal or applied to the surface of the body. 

In morbid conditions, such substances as capsicum, pepper^ 
Dippel's oil, ammonia, alcoholic preparations, etc., have been 
long used to arouse the action of the heart, and effect the restora- 
tion of a proper temperature, where this is below its proper 
grade, as in the algid forms or stages of fever, in syncope, 
lightning stroke, shock in general, drowning or other modes of 
asphyxia. The use in fever of all those methods known as "cool- 
ing, " such as emetics, purgatives, especially the salines, anti- 
monial preparations, aconite, and local or general blood letting, 
distinctly indicates an intuitive perception that remedies which 
retard the activity of the circulation, diminish general and 
local excitement, and thus directly reduce the existing grade of 
temperature. No remedies however of this class known in the last 
generation, have any direct action upon the heart, with the proba- 
ble exception of aconite, whose agency in this direction is by no 
. means certain or always recognizable, even in the midst of the gen- 
eral depression which it produces. Blood-letting is of course the 
most conspicuous of them all, but is soon followed by a recur- 
rent rapidity of circulatory action, and not by any means always 
or even often at command, being emphatically contraindicated 
in nearly all idiopathic fevexs, and in yellow fever most so of 
any. In this connection, consequently, it is well to note to 
what extent the practitioner may judiciously interfere with 
these great functions of calorefaction and circulation in fever 
generally, and a word or two with respect to the true nature of 
the febrile process, I am sure, will not be out of place. 

Fever is a reactive mechanism — as strictly so as digestion, in- 
flammation, hypersecretion, coughing, sneezing, the contraction 
of the parturient uterus, or any of the grouped acts of the ani- 
mal economy, "pathological" or "physiological." A reactive 
mechanism, or "reaction " (I do not speak now of the "reaction"" 
of the febrile process — ^a term which merely foreshadows the es- 
sential nature of the whole febrile process, including the chill) — 
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comprises and implies the harmonious and simultaneous action? 
of several functions, specially grouped together in accordance 
with the original plan and purpose of each, whose final result,, 
when the reaction is successful^ is to remove or counteract the di- 
rect or remote effects of any impression arising within the econ- 
omy or acting upon it ah externo, which in any degree assails its^ 
integrity or tends to disturb its prevailing grades of activity 
beyond what is compatible with the perfect action of each and 
every function. Without allusion to the physiological reactions, 
which are nothing more than the common habits of life, we find 
by this definition, that the animal economy is so constructed, that 
it instantaneously recognizes the presence of an injurious impres- 
sion, and is able to establish, by virtue of its own inherent pro- 
visions therefor, a definite train of phenomena, local or general,, 
or both, whereby the injurious assault made is neutralized, the 
oflFending object cast forth, or the injured and separated parts 
of its framework repaired and reunited. The conservation of life- 
consists in unremitted reactions of infinite variety against all 
modes of natural action which are hostile to it. 

I have already stated that the normal processes of nutrition^* 
are essentially of a fermentative character, and as the febrile me- 
chanism is no more than an exaggeration of the nornpal nutritive- 
processes in insurrection against a IcBdent condition diffused 
through the economy, it necessarily follows that in fever every 
action is stamped with a fermentative activity more pronounced 
and often very greatly or even inordinately so, than in health. . 
What now is the cause of this increased fermentative commotion 
proper to fever? It is the dissemination through the economy,. 
by the circulation, of fluids whose normal fermentability has be- 
come exaggerated either by stagnation, as of lymph in inflamed 
parts and regions, or even in all the lymph spaces and radicles of 
the body, in consequence of defective nutrition and innervation,, 
or the direct inhalation or introduction through wounds or other- 
wise, of septic or zymogenous matter from without. Being gen- 
eralized within the economy, these ferments impress each and. 
every part with their own proclivity towards a grade o^ ferment- 
ative action, and even a mode of it, quite different in degree and 
kind from that to which the system is habituated, and so fall un- 
der the category of loedentia. The IcedenSy therefore, of fever, the 
injurious agency provocative of the reactive mechanism we call 
fever, is an excessive disposition towards fermentation — towards « 
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molecular disintegration, tending to early exhaustion and destruc- 
tion of the economy, by an unnaturally rapid metamorphosis of 
-eac^h and every tissue, begotten by the entrance into the economy 
in the class of cases under consideration more particularly, of 
«eptic zymogenous fragments of organic matter, living or dead, 
themselves undergoing rapid zymotic change. To neutralize this 
inordinate disposition towards change now set up in the econ- 
omy, and to prevent the attendant engorgement and obstruction 
of the organs, to supply the excited tissues with the far greater 
quantity of oxygen they demand, to oxydize the excited con- 
stituents of the fluids, which w\\\ surely break up in putrefac- 
tion if they fail to receive the amount of oxygen they re- 
quire, to supply the excited organs with the fluids from which 
they are now deriving their secretory pabulum in unusual abun- 
dance ) to stimulate the function of respiration so that oxygen 
may be more abundantly supplied than ever; to exaggerate the 
action of the heart, and thus waft the nutrient fluids to all parts 
with adequate haste, and to exalt the temperature up to a certain 
point upon which every action depends for ultimate success, is 
the object of this general grouping of all the organic functions 
in the mechanism of fever. 

But if an exaltation of temperature is necessary for the suc- 
cess of this reactive mechanism, can it be proper to diminish the 
temperature materially in our eflforts to remove the state we call 
A morbid one ? Arc we really aiding nature by lowering the 
temperature ? The answer to this is suggested by the definition 
of the febrile state, viz., a slight exaltation of temperature is al- 
ways necessary, and is indeed essential to the success of the 
febrile reaction, and will exist in the cavities of the body in spite 
of all we can do. No measures should, therefore, bo instituted 
looking to a reduction of the temperature quite to the normal 
standard in the early stages of fever, as by its very essence fe- 
ver requires an elevation of temperature of a degree or a degree 
And a half above what is normal, for the perfect accomplishment 
of its ui^usual and difficult tasks. This I have found to be true by 
direct and constant observation. But inasmuch as under a great 
variety of circumstances the heat-forming processes are unduly 
active, especially where the zymogenous power of the septic 
cause of the fever is exceedingly intense, or the system has un- 
dergone previous changes, constituting what is known as predis- 
position towards fever, whenever this is the case, as a great rise 
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of. bodily heat is fraught with the utmost danger to every one of 
the actively competing functions, measures should be taken to re- 
duce the temperature. By doing so the following objects are ef- 
fected : 

1st. As each unit of heat represents the destruction of an 
-equivalent weight of tissue by preventing an unnecessary gen- 
eration of heat, the solids and fluids are conserved, and exhaus- 
tion postponed or prevented. 

2d. As the exhaustion begins first in the heart, where action is 
of paramount importance, a reduction of temperature by render- 
ing its beats slower and allowing the organ to rest or sleep during 
its diastole, as it naturally does, enables the heart to act longer 
and more efficiently than it could otherwise do, and so tends di- 
rectly to the perpetuation and prolongation of life. 

3d. As a high temperature directly enhances the rapidity of 
those fermentative changes which are so extraordinarily pro- 
nounced in fever, and thus causes a disposition toward sepsis, 
and in more moderate degrees of retrogressive change, to fatty 
degeneration, especially in the heart, whos.e excitement is great- 
est, and whose action is most constant, a reduction of temperature 
obviates the general disposition towards what we call malig- 
nancy, and foremost of all, to death by cardiac asthenia. 

4th. In consequence of the abnormally high temperature, the 
natural processes of secretion, especially those advancing in the 
liver, are inordinately enhanced, and the transformations occur- 
ring in the blood and tissues at large greatly accelerated, 
under the impulses of the general zymogenous impressions 
pervading the economy. Moreover, as certain of these pro- 
<5e8Sos are not only stimulated but likewise simultaneously per- 
verted, the emunctory or eliminative functions are inadequate 
to remove either the noxious products resulting from vitiated 
«ecretion, or the abnormal quantity of those naturally present, 
which'thus accumulate in the blood, and intoxicate the nervous 
system or are diverted injuriously to special organs. A reduc- 
tion of tempemture obviates all this to a very great extent, or 
•even to a point wholly within the limits of functional power. 

5th. Mental alarm, nervousness, pain, and a disposition of va- 
rious organs towards congestive stasis, or even inflammation, are 
-directly obviated or annulled by a judicious reduction of the tem- 
perature. 
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Such is the signification of the rise of temperature proper to 
fever; such are its results when excessive, and the advantages of its- 
reduction to a point compatible with the perfect accomplishment 
of the febrile reaction, and at the same time devoid of the ri>ks^ 
of " hj'perpyrexia." There is, however, another aspect of tho 
first importance in which fever must be considered. An exalted 
temperature is merely an accompaniment of the febrile process,, 
as it is of any enhancement of nutritive activity within normal 
grades, either local or general, or of the local reactive mechanism 
which we term inflammation. Fever does not consist in the rise of 
temperature, which is the result of the increased activity of organ- 
ic action, and our therapeusis must constantly bear in mind, that 
by a reduction of the temperature we are aiding nature only- 
in so far as we diminish functional activity by reducing the grade 
of its exercise within modcnite limits. The essence of the febrile 
state is very simply the undisturbed persistence of the Ifledent or 
abnormal condition of the fluids and solids due to the develop- 
ment in them of a grade of fermentative disposition wholly be- 
yond that to which the system is accustomed, and no doubt quite 
different, especially in fevers prone to malignancy, from that 
which characterizes the action of the economy in its usual condi- 
tion. This condition belongs to every atom of the body, being 
generalized throughout it by the blood, and must be held to affect 
every organ whatsoever. The various solids thus impressed, are 
prone to individual reaction of a local character, and evince this 
by the readiness with which inflammation is established in them 
in all fevers of grave character. While, therefore, the general 
leedent condition of the blood provokes the systemic reaction we 
call fever, the influence of this condition, as affecting the solids, 
is such as to give rise to all the gravest dangers of fever, viz.,. 
proliferative action of important organs whose affection in this 
way obstructs the general movement, interrupts the harmony of 
the reactive phenomena of fever, and by preventing the final 
success of the reactive mechanism, destroys the entire economy.. 
To this, fever is ever prone, as the disposition thereto is inherent 
in its very nature, and is notably fostered by the general dilata- 
tion of the vessels so pronounced in what we call congestive fevers^ 
butwhichisreally a proper feature of the febrile condition. Did no 
congestions and inflammatory obstructions of the organs occur in 
fever, the reaction would invariably succeed, except where the 
temperature mounts to a height at which, as in sunstroke, explo- 



I 

J 



Treatment of Yellow Fever. 



289 



«ion of nervous force occurs, followed by fatal shock. To pre- 
vent these congestions, and to remove them when occurring, is 
therefore one of the pammount indications in the treatment of 
fever — one, indeed, far more important in grave types of fever, 
like yellow fever, than the reduction of the temperature itself, 
which it is, however, essentially neccssaiy to accomplish at the 
same time, inasmuch as a high temperature directly promotes this 
dangerous proclivity of the primary viscera towards fatal obstruc- 
tion. But inasmuch as the temperature is only a condition and 
result of fever, and in no essential way inherent ih the process, 
•any more than in inflammation, however useful and inseparable 
from a rational treatment of fever such a reduction must be, it 
can never take a rank in the treatment of fever higher than that 
of a most important and indeed fundamental process of allevia- 
tion, and to a limited extent of prevention, of the dangers we are 
■speaking of. Mere reduction of the temperature, quite adequate 
to restore* health in fevers of moderate intensity, where no. or- 
ganic complication shows itself, will ever be found incompetent 
in the grave fevers of the kind we are considering, especially in 
view of the fact that in many of the worst types of these fevers 
the temperature is but little enhanced, and even occasionally not per- 
ceptibly so. 

The primary indications in the treatment of fever are conse- 
quently two in nuiftber, viz. : 1st, a reduction of temperature, 
and 2d, the prevention and reduction of visceral congestion and 
inflammation. The methods of fulfilling these indications are 
now to be considered. They are likewise two in number, viz. : 
Ist, abstraction of heat by cooling liquids applied to the surface 
and taken internally, as a rncans of withdrawing heat already 
formed, and to some extent of controlling its generation, and 
likewise of anticipating the visceral engorgements by the general 
-abatement of nutrient activity attendant upon a decline of tem- 
perature, and 2d, the sj'stematic and continued administration of 
the only remedy wo possess capable of accomplishing the desired 
resultH, viz., veratrum viride, with the objects of reducing the 
•activity of the circulation and abating or annulling undue visceral 
activity, and thus lowering the temperature, while at the same 
time the abnormal flow of blood to and through the organs is pre- 
vented, and the characteristic tendency of fevers of a grave kind 
towards stasis in important viscera, is obviated or annulled. The 
•use of quinine in continued fevers falls likewise under this category, 
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which also inclades various alkaloids whose action is similar to 
that of quinine. The antiseptics, such as salicylic and carbolic 
acidy the hyposulphites, etc., act, I think, by affecting the hepatic 
functions and by lowering the general fermentative disposition of 
the fluids of the body, which quinine also does, in part, in view 
of its indisputable antiseptic properties. None of these rcm> 
edies have any action upon the pulse, upon which it is possible to 
rely in a disease of such rapid progress as yellow fever, though 
of great value in various other forms of fever, and of some utility in 
milder cases of yellow fever, both in the progress of the case and 
when administered later, to hasten convalescence and prevent re- 
lapses; here they find their true place in the treatment of yellow 
fever. 

1st The use of cooling fluids to the surface, in all grades of 
fever, when the temperature runs too high, has of late years 
been so thoroughly tested and so copiously written about in cur- 
rent medical literature, in its several modes of cold effusion — 
sponging with cool water, or even tepid water with &nning,. 
cool bathing, graduated or not, and systematically repeated, in 
conjunction with the administration of cooling drinks and ice — 
and the profession in general is so well informed upon all these 
points, that a bare mention of these various systems will suffice* 
The final objection to the exclusive use of cold water, or of cool 
or warm evaporating flufds applied to the sui*face, is its ineffi- 
ciency. However invalaable as adjuvants to other measures in 
mild or even grave forms of fever; however useful in fevers- 
which, like rheumatic or typhoid fever, admit of a frequent repe- 
tition of the baths, from the fact that the normal duration of the 
febrile period is counted by weeks instead of by daySj as in yel- 
low fever, they are wholly inefficient in yellow fever when used ta 
the exclusion of other modes of medication. They are so, to a 
greater or less degree, in all the modes of fever to which they are 
exclusively applied, for the following reason : Heat is thus ab- 
stracted from the surface and extremities, the skin is cooled, the 
internal organs are also reduced in temperature to a very consid- 
erable extent, the frequency of the respiration and of the heart'a 
action are diminished very greatly, and even reduced to nearly 
their normal grade; but no abiding influence remains — the pro- 
cesses whose activity has been temporarily abated renew their 
activity within a short period, and a repetition of the bath or a 
renewed copious effusion becomes very soon indispensable. Be- 
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sides this, when the fever runs high, the temptation to lower th& 
temperature too much is almost irresistible, for if this is not re- 
duced to its normal grade or even below it, it rises so quickly 
again that almost continuous imm^sion is requisite. So low a 
reduction of the temperature in fever is wholly contrary to 
proper practice, for the temperature should never be reduced 
entirely to the normal grade, and most certainly not below it. 

Moreover, another insuperable objection to the practice in 
yellow fever is found in the consideration that the quantity or 
blood attracted to the mucous membranes, the glandular and 
nervous and muscular viscera is not only not diminished^ as it 
should be, in the effort to reduce the grade of nutritive activity 
everywhere, but is actually increased by the chilling of the ex- 
tremities and skin. This effect of the process is fraught with 
exceeding danger in all fevers where there is a natural dispo- 
sition towards a passive congestion of internal organs ; and, al- 
though if of good natural type, such organs may bear the unusual 
blood pressure well enough in the early days of the fever, a lit- 
tle later the latent disposition will be surely and fatally enhanced 
thereby. El^perience has fortunately settled the impropriety of 
the use of ice-cold water, of packing in wet sheets dipped in ice- 
water, and of all similar drenching of the surface with cold fluids 
in yellow fever. In 1862, the practice of packing in wet sheets 
dipped in ice water was faithfully and laboriously tried by Dr. 
H. A. Desaussure, in Charleston, S, C, and the method was 
unequivocally condemned by him. In 1854, 1 packed a yellow 
fever patient on the first day of his attack, the fever running ex- 
tremely high, in iced sheets, after a similar method, and although 
the patient was up the next morning and actually went out of 
the hospital, he returned three days afterward with so malignant 
and congestive an attack, that I did not venture to reapply the 
packing, and he died after forty-eight hours. Another patient 
who had been sick three days, was packed in ice-sheets by one 
of my fellow internes, against my advice, and he died in a con- 
gestive chill the same evening. Anything short of continuous 
reduction of the temperature by the use of ice, as an exclusive or 
basic method of treatment, is utterly inefficacious in so short and 
violent a disease as yellow fever, and to depress the temperature 
so greatly and in such a way is quite improper, while, as I shall 
show, when used in concurrence with measures competent to 
abate the activity of the heat-making processes and to prevent . 
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and relieve the congestion of the organs by retarding the 
heart's action and constringing the small arteries, the use of 
cool applications to the sur&co is of the first importance. 

As a basic method, therefore, of treating yellow fever with a 
^iew towards a reduction of the temperature, the use of cold baths 
•or continuous affusions of cold water, is wholly ineffective, be- 
cause the deeper organs cannot be sufficiently cooled without 
too great and too prolonged, and consequently very dangerous 
cooling of the extremities and surface, and because every such 
system is naturally devoid of any power whatsoever to lessen 
the quantity of blood already accumulated in the passively con- 
gested organs, and is liable to the fatal objection of increasing 
the disposition towards parenchymatous stasis, which is so in- 
herent a feature in yellow fever. 

Is there now in the second place, any remedial agent whereby 
we may certainly control the quantity of blood sent to the vari- 
ous organs, diminish the existing congestions, and lower the gen- 
eral temperature to a proper grade without recourse to systems 
of external cold affusions ? I answer there is, and we find it in 
the <3mployment of the veratrum viride, which is the only drug 
in the pharmacopoeia possessing these wonderful qualities, while 
4it the same time thoroughly reliable and devoid of danger. 

Veratrum was first prominently brought before the profes- 
sion, in the year 1857, by Dr. W. C. Norwood, of Cokes- 
bury, S. C. It had been used with no remarkable effects, if 
not very judiciously, in pneumonia, typhoid fever and some 
other diseases. In June of the same year, I was called in 
Charleston, South Carolina, to attend the first case of a local- 
ized epidemic of typhoid fever, which was followed later in 
the season by a number of cases simulating yellow fever very 
closely, some of which were undoubtedly true yellow fever occur- 
ring in partially acclimated persons ; yellow fever was then prev- 
alent on a limited scale in the city. My first two cases were treat- 
ed with cold spongings, affusions, mild mercurials, and quinine 
in large and frequent doses. They both died. Other cases very 
soon occurred, and I was compelled to adopt a wholly different 
practice. Under the influence of the views respecting the nature 
of fever, and the indications to be fulfilled in its treatment already 
:set forth, which I had very distinctly defined at that time, I determ- 
ined to employ the new drug, as a basic remedial agent in fever. 

The veratrum was administered in doses varying from one to 
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four or five drops, according to ago and other conditions, and 
small doses of calomel or blae mass were given occasionally. 

The diet was beef tea, milk and lime water. "No quinine was 
employed. Occasional spongings with cool water were practiced 
and ice permitted ab libitum. The veratrum was administered 
night and da}^ in doses adequate to maintain the action of the 
heart at a rate not more that twenty nor less than ten beats be* 
low the normal standard, and this was continued tmtil the tongue 
began to clean, and when, upon the intermission of the veratrum 
for six hours, no disposition of the pulse to rise above the normal 
standard was perceptible. This was all that was done. 

When the doses of veratrum were too large, or given too fre- 
quentlj', the patient vomited, but I soon became able to graduate 
the doses so as to avoid this almost entirely^ or even altogether, and 
the attendaiits, seeing the abatement of temperature, the mitiga- 
tion of all pain, the total absence of the furious delirium, the 
hemorrhages, the diarrhoea, the dry tongue and inappetency, 
which they had witnessed in the earlier cases, ceased to iear the 
attacks of vomiting, which they learned to relieve with a little 
coffee or a spoonful of brandy. 

I lost none of these cases, and by the end of the season had 
acquired a new experience in the treatment of fever, and had 
become more or less of an expert in the art of administering 
veratrum. 

From that day to the present time, I have used veratrum as 
a basic treatment for every variety of febrile motion, not except- 
ing the exanthemata and hectic, and as a means of arresting the 
congestion of various organs, preventing abortion, subduing Jacial 
erj'sipelas, and preventing the recurrence of secondary hemor- 
rhages, during the war. In the violent congestive forms of mala- 
rial fever of the Southwest, in which I have had a long and ex- 
tensive experience, I have used the drug with effects that al- 
most relieved my mind altogether as to the fortunate issue of 
any special case. And at present, it is my universal practice to em- 
ploy it, wherever a fever exists that is worthy of serious atten- 
tion, and to trust to it, and not to quinine, to subdue all cases of 
remittent or similar fever, using quinine only after the fever 
had been persistently held in check for two or three days. 
Finally, I have frequently taken the drug mj'self, and constantly 
did so while suffering at the South from chronic malarial fever, 
to mitigate the fever coming on after a chill. 
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Having met with so gratifying a success in the treatment of 
varioas fevers in 1857 by the use of veratrum as above sketched^ 
I was naturally anxious to apply it to the treatment of yellow 
fever during an epidemic. 

I therefore spoke of the matter to several of my friends, who 
were in general interested in the results attained, and hopeful of its 
success in yellow fever, but as I wished to make a very thorough 
trial of it and to treat a large number of eases, so that the matter 
could be fully tested in every way, I determined to join forces for 
the summer with one of my follow practitioners and to treat all 
cases in this way in our joint practice. Among others, I men- 
tioned this project to Dr. Octavius A. White, now of New York 
City. This gentleman was sagacious enough to see the points at 
once, and we promptly closed with the understanding that I was 
to treat the first case of yellow fever that should occur, cither in 
his or my own practice, in this way, and that if the case suc- 
ceeded, that we should then continue to use veratrum in the way 
I had proposed in all cases that presented themselves, and publish 
the matter in due time over our joint names. We did not wait 
long. The first case occurred in Dr. White's practice, and upon 
notification, I at once took charge of it, and in three or four days 
dismissed the patient convalescent. Unfortunately I have lost 
the notes of this case, but have preserved those of the second ono 
occurring to us that season, which I here copy in partial illus- 
tration of my practice : 

Mrs. Brunsen, set 32; German; plethoric; had been attended 
by Dr. White for yellow fever with black vomit, and even paro- 
titis, in 1854, residing, then on Spring street. At present re- 
sides at the southwest corner of Church and Cumberland streets^ 
in the next house but one from that in which Case I occurred. 

August 18th, 1858. — Dr. White saw her for the first time at 
8.30 p. M. Found her presenting all the sjmptoms of yellow 
fever, but did not incline to believe her case could be such, know-^ 
ing of her attack in 1854. 

Dr. White orderered calomel grs. xii, and Hirud : No. ij to the 
temples. Pulse 84. Having requested my attendance, I saw her 
with Dr. White, at 11 P. M., two hours and a half afterwards. 
Hot skin; restless and confused; eyes much injected; whole 
physiogomy inflated ; tongue covered with creamy fur and moist. 
Leeches had drawn well. Difiiised headache; pain in the back 
and limbs; had had a chill in the morning at 10 A. m, and 
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first went to bed at 5 p. m. Since 6 p. m. has vomited twice; 
nausea; pnlso 100. No further prescription. 

August 19th, 2 p. M. — Calomel had acted twice ; decided to use 
veratrum viride ; condition otherwise the same ; in consequence 
of the action of leeches, and imminent operation of the calomel, 
the pulse had sunk twelve beats ; now 88. Ordered : 7 drops 
at 2 A. M., 7 drops at 3 a. m. and 7 drops at 4 a. m. 4.45 a. m. — 
Has not vomited the doses. Had been asleep for an hour; 
skin somewhat cooler; headache less intense. Pulse 72. Or- 
dered : 7 drops at 6.20 a. m. 7.30 a. m. — Had been asleep ; feels 
oppressed and somewhat uneasy (influence of drug); skin notably 
cooler, moist ; tongue moist; headache less; nauseated; (drug) 
Ordered fl. iij coffee with milk. Two more actions since last, 
visit; pulse 52; no more drops. 

11:30 A. M. — Skin natural; had vomited a little bilious matter 
as well as coffee ; some epigastric oppression ; no headache or 
pain. Ordered: Arrowroot with a tablespoonful of brandy- 
Pulse 44; no more drops. 3 p.m. — Entirely calm; had been 
sleeping for an hour since one o'clock, after taking one-half the 
an'owroot and brandy. Skin quite cool; no uneasiness of any 
kind ; another evacuation ; pulse 52 ; no more drops. 7.30 p. m. 
— Condition the same excepting slight pain in the back and 
slight headache ; had slept from 6 to 7 o'clock ; pulse 60. Or-^ 
dered : ver. vir. gtt. iv, for 9 p. m. 11 p.m, — Had taken the four 
drops at 9 p. m ; asleep ; perfectly composed ; wishes to get up 
in the morning ; no uneasiness e:3^cept a slight pain in the back,, 
probably from recumbent position; skin quite natural; pulse 
64. Ordered : 3 drops for 11 p. m. and the same for 1 a. m. 

At 12.30 A. M. (Aug. 20tb,) to begin with a saline diuretic 
mixture, and to take two grains of calomel with three of rhubarb 
every fourth hour. 

Aug. 20th, 2.30 A. M. — Has taken her drops at 1 o'clock; 
asleep; quite easy; continues her other medicines; pulse 64. 
Ordered : 6 drops at 6 a. m. 7.30 a. m. — Has taken her drops ; 
quite composed ; asleep when I called ; quite easy ; no nausea ; 
skin entirely natural, and neither drier nor moister than normal ; 
tongue does not show any sign of cleaning, without which the 
disease must still be considered as lurking in the system. Eyes 
pale, and very little tinged; only so in the conjunctival sulcus; 
continuation ; pulse 60 ; no more drops. 11 A. m. — As before, 
DO nausea, even upon taking medicine. No action of bowels; 
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has passed urine; continaos medicines: conjunctivsB very 
slightly tinged in sulcus; pulse 64. Ordered: 3 drops at 12 m. 
and at 2:30 p. m. " 

The pulse was steadily maintained in the neighborhood of 60 
for three or four days and the alkaline diuretic mixture con- 
tinued, moderate doses of quinine being also given until conva- 
lescence was fully established. The mercurial was administered 
some forty hours; no ptyalism ensued. The re- establishment 
was prompt and uncomplicated. 

Six or seven cases consecutively treated in the same way re- 
covered promptly; at last we had a death. This case was one of 
frightful malignity, the patient residing within ^fiy feet of a 
tomb in St. Phillip's churchyard, in which dead bodies had 
been deposited very lately, in all the heat of August, her room 
being directly over an old priv}-, whose concentrated ammoniacal 
steams irritated my eyes even in the chamber of the patient, 
while the odor was absolutely intolerable. In this case the 
pulse rebelled on the second day, and the patient died with 
black vomit on the third. After this, nothing; daunted, we con- 
tinued to use veratrum in eveiy sthenic case, and in a variety 
of cases where, although local and general congestion was 
marked, there seemed some chances for the patient. No cjiso 
was refused, and our practice, as young men, lay almost entirely 
among the poorer classes, and two-thirds of it under the super- 
vision of the Howard Association. By the close of the season 
we had counted 186 cases treated by veratrum, with fifteen 
deaths — a mortality of just eight per cent. The number of blacks 
and children was quite small, and the patients in nearly all cases 
unacclimated — Irish, Scotch and Germans. The veratrum prac- 
tice was thus put to as thorough a test as could be possibly de- 
sired, for such a number of cases treated in any single way 
is, to my knowledge, quite unusual in yellow fever or any other 
disease. Dr. White found in fifteen or sixteen cases, outside of 
the above number, that tincture of gelseminum could bo also used 
as a " bradycrote," a term I desired to apply to the treatment of 
fevers generally by this method, in view of the slow pulse which 
is essential to success. The results of our joint piactice will be 
found in an analysis of our cases published in the November 
number of the Charleston Medical Journal for 1^68. 

The treatment of yellow fever is greatly affected by the sev- 
eral modes of the affection which I have adverted to above, so 
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that it becomes ncccssaiy to consider each of the conditions af- 
fecting the course and prognosis of the disease in a brief detail. 
T sliall, therefore, in the first place, proceed to sketch the method 
of using veratrum in yellow fever where the fever is marked or 
runs very high. 

AVhen the temperature is elevated and the action of the heart 
pronounced — iti other words, when the reactive or primary stage 
of the disease is well developed, our first object must be to abate 
these conditions, and so, by conservation of the nervous forces, 
and by preventing premature exhaustion of the heart, to prolong 
life until the powers of nature are able to restore a normal bal- 
ance. In this form of yellow fever, consequently, which is hap- 
pily most frequent of all, art can eflcct more by far than in any 
other. No remedial measure can compete with veratrum viride 
in ability to eff\;cl what we desire, and the treatment must be 
earl}', vigorous and most watchful. There is no disease where 
the assiduous care of the practitioner is more urgently demanded 
than in this. Ilis visits must be very frequent, barely five or six 
hours aj)art in heavy cases, often more frequent even than this, 
by day as well as by night. The entire period of the disease in 
which benefit of the kind supposed can accrue is limited to three 
or four dnys, and entirelj^ to the primary or reactive Stage. The 
system of treatment ought to be as follows : 

If the attack has come on shortly after a meal, the stomach 
should be evacuated by an emetic of ipecac, not necessarily en- 
couraging emesis, and as soon as possible afterwards a mercurial 
cathartic should be prescribed. Eight or ten grains of calomel, 
with a scruple of rhubarb, will be active enough. A' standard 
prescription is, calomel, grs. x, pulv. jalapse, grs. xx, and potass- 
bitart, grs. xxx, in four powders, one of which is to be given 
every hour until the bowels are moved properly — that is, rather 
copiously. We must not wait, however, for the action of the 
purgative before having recourse to veratrum. Let this be begun 
almost simultaneously with the administration of the purgative, 
as soon as we see the patient, unless the indications for the exhi- 
bition of an emetic are direct, and in this case within an hour af- 
terwards. We must begin with the veratrum at the earliest pos- 
sible moment, and must bring our patient fully under the influ- 
ence of the drug within six or seven hours. These indications 
are absolutely peremptory with the heaviest cases, and should be 
practiced even in the lighter grades occurring in unacclimated 
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persons. In an adult, therefore, who is in the first stage of his 
disease, we begin by prescribing seven or eight drops of Nor- 
wood's tincture, if a male, and from five to seven, if a female, 
every hour^ until vomiting occurs. Usually four such doses are 
adequate to affect the pulse, which becomes, at this time, some- 
what excited, while the patient feels oppressed and a good deal 
disturbed. After the third or fourth dose he vomits, sometimes 
profusely, and breaks into a copious sweat. Occasionally the 
vomiting is quite severe, but at other times by no means worse 
than the action of a mild emetic. In many instances, especially 
where the quantity of veratrum has not been so great, vomiting 
is absent altogether. Experience soon teaches the practitioner 
to adjust his doses so that vomiting is seldom very severe. The 
vomiting, however, must never be feared; it is a sure sign that 
the systen has been impressed by the remedy, and is altogether 
salutary in its effect. It is a pure blunder to apprehend the ejec- 
tion of black vomit in veratrum vomiting in the first stage of 
yellow fever; black vomit cannot possibly occur at this time, and 
is in no way excited nor hastened by the use of veratrum, which 
is indeed the most powerful agency we possess in preventing and 
postponing it. 

When the primary vomiting is excessive, the intellectual facul- 
ties are benumbed, the patient is prostrate, the tip of the nose, 
cheeks and skin are blanched, for the constringing effects of the 
drug upon the small arteries are now pronounced. In the worst 
cases, even sight and hearing temporarily fail, and the attend- 
ants, sending hurriedly for the physician, expect to witness the 
dissolution of the patient. There is never the slightest cause 
for grave alarm in this " cephalic veratrism. " In an extraordi- 
narily extensive experience fn the employment of veratrum in 
fevers, I have been sent for some dozen times to witness a condi- 
tion like this, but have nearly always found my patient much 
better when I arrived, and often in a very satisfactory condition. 
If the symptoms still continue, I inform the friends that there is 
no danger, direct the administration of a tablespoonful of brandy 
with a half teaspoonful of aromatic spirits of ammonia in water, 
or in a mouthful of strong coffee. Genemlly he recovers himself 
after a half an hour. There is nothing whatsoever to fear either 
in the gastric or cerebral forms of veratrism. Let the friends 
of the patient and the patient himself be forewarned of what 
may follow, and lot them be advised what to do if the vomiting 
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or temporary prostration should prove excessive. The practi- 
tioner will know, on his part, that he is aboat to assume a mas- 
tery over his foe, which nothing in the pharmacopoeia but the 
drug he uses can so surely and safely accomplish. 

When the fit of vomiting is over, the patient recovers his com- 
posure and sleeps. The pulse is now found to beat at a considera- 
bly lower standard ; instead of 100 or 115, it is now 80 or 70 per 
minute. The temperature has also fallen. The patient is more 
<K>mrortable and his pains are greatly diminished. The sighing 
and anxiety are greatly lessened. An hour, to an hour and a 
half afterwards, the symptoms have still further abated. Let 
now another dose of veratrum be ordered, to be taken two hours 
after the last one, and again another, two hours after this. 

If the physician returns six hours after his first visit, he will 
£nd his patient in the following condition. The flushing of the 
face has disappeared, and with it in great part the injection and 
ferrety redness of the conjunctiva. The features are natural, 
instead of swollen and turgescont. The pains in the head, back 
and limbs have disappeared as if by magic. The thii*st is gone. 
The restlessness has given way to comi)08ure and the patient will 
nearly always be found asleep. The temperature will be found 
at 101 to 101 } instead of 105, or 107. The pulse will beat at 62 or 
64, instead of at 100 to 115. The patient will desire food and 
say that he feels quite well again, when awakened. Food how- 
ever he must not touch, nothing whatsoever but ice and cool water. 
The quantity of this must not bo limited ; let the patient have as 
much as he will in moderate quantities at a time. Prescribe for 
him now a couple of grains of calomel with two or three of rhu- 
harb, every two hours, to be continued for forty hours. The 
bowels, naturally disposed toward constipation, will move occa- 
sionally but not profusely, and no salivation will be produced, at 
Jeast I have never seen it, in cases so treated of yellow revor. But 
the main object to be fulfilled is the maintenance of the command 
■over the circulation, temperature, and visceral circulation, we 
have now acquired. For this purpose, it is requisite to continue 
the use of veratrum, pro re nata, day and night, until the tongue 
begins to clean, which it usually does, in cases so treated, about 
the fourth or fifth day. Whenever the pulse rises above 65, a 
dose of veratrum, say 6 drops, or even 4 or 5, should be given, 
itnd repeated in an hour and a half. Our object must be to 
maintain the rapidity of the circulation at a rate from ten tofif- 
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Icon beats below what Is normal. Let the physician take the 
drag with him, and drop oat the doses with his own hand, into 
separate wineglasses, and place each g1af>s on a slip of paper on 
which he notes the time of administration. In every instance 
the physician must forecast every dose, and always return, not 
longer than two hoars and a half after the last dose. The effects 
of a dose of veratram lasts about two hours and a half, and pro- 
portionately longer day by day as the patient improves. On the 
firrftdaj'^ of treatment, and perhaps on the second, the doses must 
be given at intervals never longer than three hours apart. The 
pulse, once reduced, must never be allowed to rise again. If it 
docs so, the circumstance is of bad prognosis and in its effects is of 
the nature of a relapse. The organs whose congestion had been 
lately relieved, are now once more repleted, their original con- 
gestion re-established, and all the evil train of symptoms set ia 
motion anew. Nothing can be more unfortunate, as it is doubly 
difficult to reduce the pulse, when by r.eglcct or accident it ha» 
been allowed to rise again, and the febrile movement, lately { 

abolished, has been set in motion once more. The utmost vigilance 
in this respect must be practiced for several daj's, and until we 
find that the doses of vcratrum, now reduced nearly to one-half 
of what was at first given, can be postponed through periods of 

from five to six or seven hours. The administration of the ver- 

atrum will then have become a simple matter.^, ^^ , /(/r>*^/«>f>^'^^^H 

The doses are lofl by the physician and arof administered by ^ 

the nurse in his absence, while no ill results follow if they are 
not given within an hour or two of the time appointed. 

The patient may bo said to have begun to improve since the 
first throttling of the fever, for th's is a true instance, if not of 
the jugulation of disease, at least of something more nearly akin 
to it than anything outside of surgery. The temperature varies a 
little each day, being generally soiiiewhat higher in the after- 
noon, but seldom exceeding 102 J. When this is observed, the use 
of cool sponging finds its appropriate place, but must be very mod- 
erately practiced. The skin under the employment of vcratrum 
is usually dry, but not invariably so. To remedy this, I have 
employed jaborandi, drop for drop with the vcratrum, and have 
been greatly pleased with its results. The details of two cases 
treated in this way will be found in the Committee's report. 
This is the only way in which jaborandi ought to be used in yel- 
low fever. When given later, the diaphoresis is too weakening,. 
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and is w'thout the least power to control or modify the septic pro- 
cesses now liastonini^ to overwhelm the patient. When, however^ 
jabfiraiuli is given early, and in iho modei-ato doses named, asso- 
ciated with venitrum, gentle perspiration is induced without 
noticeable ptyalisin, and if the patient is lightly covered, as^ 
should bo the case, the evaporation of the sweat, aided by gentle 
fanning, which is very grateful, notably reduces any disposition- 
towards a rise of tern pent tu re. 

As long as the diminution of the pulse consequent upon the 
administration of a dose or two of venitrum continues for two 
hours and a half, or for a longer per ioi, wo know that our patient 
will surely recover. I have never known any exception to this 
remark in yellow fevet', and in tj'phoid fevers but once or twice,, 
where perforation of the intestine or accidental hemorrhage car- 
ried off a patient who would have otherwise recovered. In. 
about four or five per cent of cases of yellow fever, even of the 
most violent sthenic typo, however, wo find that veratrum fails 
to att'ect the pulse for the period alluded to. Although the pulse 
falls after three or four doses at first, or after a fewer number 
later in the treatment, it does not remain reduced for more than 
an hour or an hour and a half, and an obvious disposition toward 
a shortening of the interval becomes manifest as the disease ad'* 
vanccs in its hast}' march. This is of the woi-st possible prog- 
nosis; all such patients will surely die. This is obvious when 
wo reflect that veratrum acts on the heart and arteries throuirh 
the nervous system by a powerful stimulation of the inhibitory 
nerves, and that the center whence these nerves arise must bo 
comparatively unimpaired, and the nervous system generally 
possess a certain degree of responsiveness to excitation, for the 
action of the drug to bo manifested and maintained. This sig- 
nifies that the economy is not 3'et wholly overborne nor intoxi- 
cated. But when, either as a characteristic of the stage of the- 
malady, or from natural weakness of c^onstitution, or from most 
unusual intensity of the morbid actions underlying the disease^ 
the responsiveness upon which veratrum must act, does not ex- 
ist, or is greatly enfeebled, the impression produced by the drug 
is fleeting, and it is hopeless to attempt to elicit it by increased 
doses or more frequent administration. This I have been somo- 
tirues tempted to do, but have never found it end in an3'thing- 
but failure. The pulse rebels against the remedy sooner and 
sooner, and must be discontinued. What is to bo done ift thi& 
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xxritical point ? a momont that mast be always looked for and 
that will surely be encountered in a certain number of cases. 
As the explanation above given of the action of veratrnm suffl- 
<}iently shows, there must be an immediate and total change of 
treatment. All has been gained that is possible in the way of 
conservation of force, and we may very well begin to draw upon 
the powers which we have to some extent accumulated in the 
43ystem even under such unfavorable conditions. The veratrum 
must be discontinued, and stimulation begun, with iced cham- 
pagne or brandy and soda-water, with quinine and capsicum and 
preparations of ammonia. The skin should be strongly counter- 
irritated with mustard, and the use of all cold applications dis- 
continued. A little beef tea and milk and lime water may be 
allowed if the stomach will tolerate anything. In a small por- 
tion of such cases success will attend these measures, especially 
in acclimated persons, to whom I have given as much as fifty 
ounces of brandy within thirty-six hours after discontinuing the 
veratrum. But I must say that more than three-fourths of such 
■^aseSy occurring in non-acclimated persons, especially in thoearly 
periods of an epidemic, will die in spite of all that can bo done. 

When th^ tongue begins to clean around the edges, it is proper 
to prescribe an alkaline diuretic mixture, containing acetate of 
potassa, tinct. squills, sweet spirits of nitre, and some digitalis. 
Ten or fifteen grains of quinine a day will also hasten the recov- 
ery and prevent a relapse. The diet should always be absolute, 
until the tongue shows sj-mptoms of cleaning. About this time 
a light purge of castor oil or other gentle aperient should be 
given to clear the intestines of much offensive matter, sometimes 
•even of hemorrhagic character, which has accumulated in them. 
After this the patient makes a rapid recovery, and returns to his 
-affairs in a week or two. There are no sequelae whatever. No 
long train of carbuncles, ulcers, chronic prostration, or other con- 
ditions of protracted convalcsence, so commonly seen after yel- 
low fever treated in other ways, is ever observable after a well 
managed and successful ease where veratrum has been given. 

Let us now glance for a moment at what it is proper to avoid 
in the treatment of a typical case of pronounced yellow fever 
occurring in an unacclimated person. 

Ist. Never prescribe opium or any of its preparations, and 

this for the two following reasons: First, because opium directly 

diminishes that responsiveness of the nervoussystera upon which 
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the action of veratram depends, neatralizing its constringing in- 
^Qonce upon the small arteries; this induces a return of general 
4ind local congestion, undoing all that veratrum has effected, and 
-directly promotes the gravest conditions peculiar to the disease. 

2d. Because there is never any indication for the employment 
-of opium while we are using veratrum. The rest, ease and sleep,* 
which would be sought after by the administration of opiates, 
Are realized by veratrum in an almost perfect manner, and under 
<;iK*um8tances where opium could never have effected anything 
of the same kind, either in degree or quality. Under veratrum, 
the patient has no pain, he does not toss, but lies quiet, asleep, 
-or indifferent; he does not moan, sigh, or cry out, nor are the 
actions of the bowels excessive. Scarcely any of the local ex- 
citements, such as the nausea, vomiting, or rectal tenesmus, so 
often seen in yellow fever are observed, for all such phenomena 
>depend upon local congestions and consequent excitation ; in the 
general abatement of such conditions induced by veratrum, the 
stomach becomes quiet, not being provoked even by the drug it- 
self, the bowels are composed, the bladder easy, and every func- 
tion tranquilized in harmony with the circulation. There is con- 
sequently no necessity whatsoever for the use of opium or any 
other hypnotic when veratrum is employed, which is, indeed, the 
least harmful and the most powerful of all hypnotics, in feb- 
rile diseases. In fact it is my frequent custom to administer a 
few small doses of veratrum, even in preference to morphine, es- 
pecially after surgical operations, and in delirium tremens in 
<jonjunction with chloral or the bromides, or even by itself; sleep 
is thus certainly produced, without any of the disagreeable effects ^ 
attendant upon the employment of opiates. 

I must condemn the use of opium in yellow fever, except in 
•cases where the local coiigcstions are not marked, or where 
there is but little proclivity thereto, as in the milder forms of 
fever which occur in the partially acclimated. Before the dis- 
-ease is plainly mastered, as shown by the disposition of the 
tongue to clear around the edges, opium is hurtful and far 
inferior in potency to veratrum for all the purposes to which 
it is applied. I must still more emphatically discountenance 
blood-letting, in all its forms, in yellow fever. 

To withdraw from the circulation what is indispensable for 
the restoration of the normal systemic balances, to reduce the 
oxydizing and stimulant power of the blood, under conditions 
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where diBcaso exists cssentitilly begun amid sueh stales and 
elolhed with its vcrj' worst proclivities by their coutiniuinco, to 
inereaso a general hj'po oxj-geimtion, out of which, b}'^ iremcn- 
dous efforts the economy is struggling to rise, is absolutely irra- 
tional in thcorj', and only fails to be universally a fatal pnu-iico 
'on account of the unusual power of nature in certain cases. I 
have never bled but once in yellow fever, viz., in 1852, and nty 
piatient died. Since employing veratrum, I have never had any 
occasion even to contemplate such a practice. The relief frf ni 
headache, convulsions, delirium, and from local pains, and the 
diminution of excitement accomplished by general bleeding in 
the time of Eush, and by scarified cups or leeches in our day,, 
is far more certainly attainable under veratrum, and may be 
maintained day after day by the steady exhibition of the drug, 
while almost sure to recur after local bipod lettings which few 
men dare repeat in our times. The abstraction of blood cor- 
puscles, in any form of idiopathic fever, is in direct violation of 
sound therapeutics as based upon correct pathological knowl- 
edge. Veratrum enables us to lessen the amount of blo(»d sent 
to the seveml organs without diminishing the absolute amount of 
blood existing within the economy', to reduce vascular tension 
without abstracting the contents of the vessels, and to lessen 
congestion or even abolish it, without diminishing the ox^'gen- 
bearing power of the blood, upon which the entire issue of the 
febrile reaction depends. 

The symptoms usually regarded as indicating the local use or 
leeches or of scarified cuppings in yellow fever, are those which 
subside of themselves as soon as the pulse is reduced, and such a 
practice is consequently quite unnecessary, while at the same time 
of a most dangerous character. J have never cupped or applied 
a leech in yelloiv fever, or in any form of fever whatsoever, ex- 
cept the phlegmasial pyrexias, up to the present time, and I 
must unequivocally condemn the procedure as unnecessary' and 
fraught with a danger which is directly proportionate in yel- 
low fever, to the amount of blood withdrawn. 

With regard to drink in j-ellow fever, nothing, as I have 
already hinted, is required but cold water and cracked ice. 
Barley water, rice water, and tisanes of various kinds so much 
employed, are apt to acidulate, to generate flatulence, and what- 
ever nutriment they contain is quite unnecessary and distinctly 
injurious during the febrile stage. The ingestion of fluid ia 
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Tuodoralo amounts is called for, however, as indicated by the 
tliirst, and should never bo withheld, especially as we should en- 
dc'UK'or to stimulate the functions of the skin and kidneys. Such 
a diuri'tic as I have su<:^;:;estcd is all that I have ever given, and 
all that can be of any avail. Jabomndi will produce a moderate 
amount of diaphoresis- and diuresis at the same time, and the 
iilkalino diuretic mixture above npoken of will stimulate the kid- 
neys sufficienti}'. Under the vemtrum treatment, suppression of 
iy;ine is almost unknown, at least I have never seen it, and its 
mechanism, as due to passive hyperemia of the renal tissue, be- 
lon«ijs to the very class of conditions which veratrum most cer- 
lainly obviates. \Vhcn the pulse has been fairly reduced, on the 
evening of the second day or morning of the third, it is my cus- 
tom to ])rescribe the diuretic mixture alluded to; but I think it 
■niiwise to attempt to force a diuresis through a kidney whoso 
inactivity is not the result of anoemia^ but of stasis, whoso tub- 
nlcs are occluded by hyaline casts, and whose secreting epithe- 
lium is destroyed by disintogmtion and exuviation by any adminis- 
tration of diuretics whose power in but few cases is very distinct 
in yellow fever, though usually regarded as powerful of their 
•class. Moreover, the emploj-ment of powerful diuretics in com- 
plete suppression of urine is almost universally unavailing — if 
we except a few recorded cases in the entire range of tho litera- 
ture of yellow fever, and of which I have seen but one example — 
while, on tho other hand, if the suppressii n is but partial, milder 
remedies, in combination with hi)) baths and hot fomentations 
assiduously applied to the region of the kidneys, will restore tho 
secretion, if the renal structure is not hopelessly disorganized. 

With regard to the diet in yellow iever, I have but littlo to 
say, for as long as tho tongue shows no signs of cleaning, and in 
all cases whose congestive character is unusuall}*^ pronounced, tho 
diet sjiould bo absolute. No food of any kind whatsoever should 
])ass the p:itienl's lips. Food is wholy unnocessarj^ and if ab- 
sorbed, as but seldom happens, cannot fail to bo injurious, for 
tho system is already overborne, and tho secretions nocossarj' for 
digestion wholly arrested or jierverted. Even after convalesc- 
ence fully sets in, tho utmost care is requisite in this respect. 
Only \cvy limited amounts of the most easily digested material 
should bo allowed, such as chicken-tea, and mutton-broth. Far- 
inaceous matters a!id vegetablesubstances, with pulpy fruits must 
'.bo interdicted, as tending to excite flatulence and diarrhoea. A 



306 Eepobt or Dr. W. Hutson Ford on the 

little later, broiled rantton or tender steak in very limited 
amounts may be allowed, until the digestive powers, greatly en- 
feebled both by depravation of the tone in the general system,, 
and the recent local stasis, have somewhat recovered themselves. 
When, however, after the second stage of the disease has passed,, 
and hemorrhages occur of a passive character, or secondary 
febrile symptoms appear, consequent upon the kin<]ling of local 
inflammations, as these phenomena are often very protracted in 
their course, such nourishment as is appropriate to enteric fever 
should be allowed, beef tea, and milk and lime water. More 
than this will do harm. A violation of those rules of diet, which 
are now universally acknowledged, will surely entail much dis- 
tress to the patient, and in the majority of cases will cost him 
his life. 

In children, the same general rules of practice should be 
applied which I have endeavored to explain for adults. An 
initiatory emetic of ipecac should be prescribed, and a dose of 
castor oil given afterwards. "No strong purgation should be 
practiced ; but, as soon as practicable, a grain of calomel mixed 
with white sugar and gum ambic, should be thrown into the 
mouth, in the dry form, eveiy two or three hours, and so con- 
tinued for two days. Veratrum should be administered at the 
earliest practicable moment, and if given with water is never 
objected to by children. Every dose must be distinctly ordered 
by the physician, and the primary reduction of the pulse effected,, 
as in adults, by doses an hour apart. After this the period may 
be gradually extended. Very often these little patients do not 
vomit at all, and they generally take veratrum more easily than 
adults. As no age serves as an exemption to yellow fever, except^ 
perhaps, a few months after birth, so also no tenderness of nge 
constitutes a contraindication to the employment of veratrum. 
I constantly give the drug to children even four or six months- 
old. In these cases, and in children generally, as well as in deli- 
cate adults, and whenever it is desirable to avoid th«^ formulitj'or 
measuring out the doses, or to keep an irritable, exacting, or 
otherwise unmanageable patient from knowing the nature of his 
medication, I have for many years past employed veratrum in 
the form of powdered extract. The prescription by which this 
is accomplished is as follows : The number of drops to bo taken 
at each dose having been ascertained, the entire quantity of ver-^ 
atrum necessary for one or two days use is dropped by the drug- 
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gist upon a tile, and a quarter of a grain of camphor to each 
drop dissolved in the little pool. This is next spread widely^ 
upon the tile, and allowed to dry thoroughly. A proper propor- 
tion of ground white sugar, with a little aroraatie powder, is now 
sprinkled over this, and the whole scraped and rubbed off with 
a sharp spatula. The mass is then divided into little powdera 
or made into granules. Each powder or granule contains one 
dose of veratrum. The powders are to be cast into the mouth dry 
for both children and such adults as I have specified. They are of 
pleasant taste, and cannot be spat out by children. The nature 
of the remedy is entirely concealed, and the addition of the aro« 
matics and camphor tend very notably to diminish the disposi- 
tion towards nausea which so often attends the use of veratrum^ 
I have been greatly pleased with this preparation. 

A cardinal rule is to be followed in the administration of ver- 
atrum : After the primary reduction of the pulse, which may often 
(two thirds or throe-fourths of the cases) be effected without more 
nausea or vomiting than is characteristic of the fever itself, the- 
doses of veratrum must always be limited to that amount which 
will produce the effects desired, without gastric or cerebral vera- 
trism. We cannot afford to think too much about this in the 
primary reduction of the pulse in yellow fever, in the high grades,, 
where veratrum is almost our only hope. It is so absolutely 
important that the disease be brought under control in the very 
shortest period of time possible, that the vomiting caused by 
the drupj employed becomes a matter of comparative indiffer- 
ence. In yellow fever, indeed, the act of vomiting, in the early 
stages, is productive of benefit, though distressing. In other 
types of fever where the danger is not so great as in yellow 
fever, and where the natural course of the disease is more pro- 
tracted, the primary reduction of the pulse should be extended 
over a period of ten or twelve hours ; and with one skillful in 
the use of veratrum, vomiting should very seldom occur, and 
should even then be quite moderate. The practitioner will find 
that, day by day, he may gradually diminish the dpses, and still 
produce the desired effect upon the system ] but he must, above 
all other things, bo careful never to allow the pulse to rise above 
the normal standard, or at least remain so, long enough for a 
reestablishment of the fever in all its features. His patient will 
be greatly exhausted thereby ; a second reduction of the pulse 
will be far more difficult to effect than at first. I repeat this^ 
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for it is of primary importance. In a condition of pivgnanf-y, 
women, who are not so liable to yellow fever as men, are ])ecu- 
liarly subject to the disease; and the prognoMs of such caseK is 
4!ilmost certainly fatal, nearl}'^ all cases aborting,* with a certiiiiity 
of a fatal termination. Yeratram should be administered to 
pregnant women in the same way as described (or other persons, 
but care should be observed to adjust the doses so that vomiting 
fihall not be excessive. When pains occur, as the}* are due to 
the hypersemic condition of the uterus and to the general excite- 
ment, as in other fevei*s, it is not unusual to see them disappi-ar 
when the pulse subsides ; and in 1858, sevend women sick of 
yellow fevcTy in whom premature pains had set in, recovered 
from very severe attacks of the disease, under the administration 
of veratrum, in one case, after actual delivery. In yellow fever 
a pregnant woman will almost surely abort, and neither opium 
nor veratrum will stay the progress of the disease in the gieat 
majority' of cases. But that any pregnant woman attacked by 
49evere yellow fever should recover is a most unconim»»n occur- 
rence, and one that happens more frequently under the use of 
veratrum than otherwise. 

Partial or total acclimation notably affects the prognosis in 
yellow fever. Where this has been acquired by nativity and 
long residence, the disease is contacted late in the season, as a 
rule, the earlier cases being those of ])ei*sons who have lived but 
^ limited period in a city where the disease is jirevalenl, or are 
newly arrived. Unacclimaled pei*sons evince a special readiness 
to contract j^ellow fever. Indeed, a distinct gradation in this res- 
pect can be very clearly made out; those who are most liab'o to 
the disease, experiencing it in its worst forms, and soonest. Thus 
the Scotch are more liable to yellow fever than any oilier per- 
sons, and it is excessively filial to them when unacclimated. Next 
in order, are the Scandinavians, Irish and Germans, natives of 
the Middle States of the American Union, and hill countr\ of 
the South, the French. Italians, Greeks and Spaniards. The 
partially acclimated citizens are attacked much later, seldom in- 
-deed before the end of September and October, or even Novem- 
ber, and the disease is not usual I3* so severe. The distinct dis- 
position is towards recovery, and it is in such cases, both in adults 
and children, that the small mortalities sometimes realized in the 
treatment of yellow fever, are met with. It is in these cases also 
that quinine in very heavj' doses is productive of good results, 
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as used hy Blair in Demerara. This drug, in combination with 
cool sponginjt^s and the use of gentle evaeuants at first, of repealed 
doses of calomel for forty or fiAy hours during the pmgress of^ 
the disease, and the judicious cmplo3'ment of stimulants in the 
second and third stages, will olten suffice to effect a cure. 

But it is aUo in these very cases that veratrum shows its 
superior powers. . The cortege of congestive symptoms, as de- 
clared by the flushed and swollen fac*e, the suffused and fiery eye, 
and windy pulse, characteristically present in the florid stranger, 
is seldom met with here. As the prognosis is so much more 
favorable, the mode of administration should be somewhat modi- 
fied. After the exhibition of an emetic, and when the bowels 
Lave been well moved by a mercurial cathartic, the pulse must of 
course be subdued. But it is not necessarj^ to do so with the 
haste which is absolutely necessary in strangers. The doses 
should not exceed five drops, and should not be given oflener 
than every hour and a half, for the first three doses. After this wo 
must prescribe the same dose every two hours until the pulse is 
affected, which usually happens without vomiting or even nausea. 
I treat these mses juHt us 1 do a heavy bilious remittent, when I 
know the patient will surely get well if his fever is abolished by 
veratrum, and quinine i^iven afterwards to prevent a recurrence. 
]t is worthy of remark, us controHing our practice, that the chil- 
dren of wholly acclimated persons, are not themselves acclimated, 
being very liable to yellow fever, and prone to die of it. The 
treatment of such cases must be very vigorous, rigid and most 
watchful. Every pmctitioner at the South has had his painful 
lessons in this respect. Similar remarks apply to an acclimation 
engendered by a previous attack of yellow fever. This kind of 
immunity is not to be trusted. Every one who has had much 
experience in yellow, fever, has witnessed cases of great severity 
where the patient has had the disease once, twice, or even three 
times before. The pri>gno:»iH, however, is in general good, for the 
triumph of nature in the first attack, authorizes an expectation 
of similar successes alter wards. 

The influence of the season of the j-ear upon the progress of 
yellow fever is marked. In October, when the temperature has 
fallen xovy greatly, the natural disposition is towards recovery. 
Cases which under the excessive heat and humidity of August 
and September would have surely died, may now recover j where 
black vomit would have closed the scene, wo now find hemor- 
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rhap^csfpom tho mncoas membraneBy tho tongno, noso, vagina and 
uterus espodall^'. These hemorrhages, which I have never wit- 
nessed under the veralrum praclicc, are not fatal in the majority 
of oases. Many of them die, when a slow fever of irritative- 
type accompanies them indicative of visceral trouble, but most of 
them get well with care and in time. Black vomit, choleraic 
congestion, cercbml congestion and sapprcssron of urine, are alto- 
gether less frequent when the weather begins to grow cool, than 
.in the earlier periods of the season. Patients not only grow 
fewer, but the intensity of the symptoms is less marked. Pro- 
longed jaundice, however, is very common in the .later periods of 
tho season, accompanying the disposition towards hemorrhages* 

It is especiallj' early in the season, and whenever the weather 
is hot and humid, that tho case should be mastered as quickly as 
possible, and most closely watched. In addition to the use of 
veratrum, frequent spongings of the skin with cool water to which 
aromatic vinegar and spirits have been added, or with tepid water 
and funning, should be practiced whenever the patient is restless 
and the thermometer shows an unusual temperature, 102^ to 103^. 
L:itcr in the season when the air is cool, tho ventilation should 
be free, and the application of cold to the skin will not be so 
often necessary. 

As a disposition towards fever constitutes the strongest pro- 
disposition to yellow fever, we find that the disease declares 
itself with extreme facility in subjects who are already affected 
with intermittent or remittent fever. Such persons are very 
promptly attacked when submitted either to the influence of tho 
contagion of yellow fever or of the efiiuvia of putrefaction. In 
tho earlier periods of such eases the fever is prone to exacerba- 
tions in the afternoon, as shown under the employment of vera- 
trum, not by the pulse, but by a rise in temperature and some 
disposition towards restlessness. When veratrum is not used, 
the chill may be repeated, the character of the case being be- 
trayed by prolonged chilly sensations and minor degrees of 
rigor. Cases of this kind are often efficiently treated with largo 
doses of quinine, but, as I have said with regard to remittent 
fever, I do not employ quinine as a basial remedy, preferring to 
rely upon veratrum, iind to use quinine in conjunction with it. 
When used in cases of this kind, quinine is of undoubted vnlue; 
but it miist be given, as in remittent fever, in large doses, not 
less than fifty grains to a dram per diem, and must bo held en- 
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tircly subject to tho administration of voratrum. Tho prognosis 
is i'ur botUT under the treatment indiciited than with quinine 
abine^ which is very apt to iai.l, and will almotit surely do so j 

early in the season. A multitude of casM occurring in the AVest 
are of this cimnicter, but few persons resident in the neighbor- 
hood of its great rivera being wholly free from malaral intoxi- 
cation in some degree. As thoy are very susceptible to yeWow 
fever, the disease spreads among them with great mpidiiy, and 
eveiy form of malarial fever prevalent is converted into yeHow 
fever. Shrevoport, in 1873, and VicUijburg and Memphis, on 
sevemi occaMions, are notable illustrations of this remark. Tho 
treatment should be distinctly that for yellawfevery hat sjiould 
bo aided with that pro])er to nuilarial fever.r Quinine alone will 
not succeed, except in cases where partial. acclimation to yellow 
fever exists, or the patient has already had the disease. 

Vonitrum is only admissible in the first stage of yellow fever* 
In practice, we are called, primarily, or in consultation, very 
often, to cases where this stage is far advanced or has passed* 
This is more frequently so in hospital practice, and under tho 
au^ipices of the Iltiward Association, than in private practice. In 
182 cases of yellow fever noted by me in 1854, in the Roper 
Hospital, in Charleston, — the notes of about half of which are 
still in my possession, and iVom which many of the tabular state- 
ments serving as a basis of the report of the physician in charge^ 
Dr. W.T.Wragi?, were computed — 19 cases only were admitted on 
the fii*st day, 44 on the second, 34 on the third, 16 on .the fourth, 24 
on the finh, and 14 on the 6th, and so on with declining figures 
progressively to the fifteenth day. Out of those admitted on^the 
first day, deducting 1 of unknown termination, 4 died only, or 22 
per cent ; of those on the second day, deducting -5 of unknown 
result, 8 died, or nearly 31 per cent; of those admitted on tho 
third day, deducting 2 "unknown," 12 died, or 37} per cent; 
of those on the fourth day, deducting 3 "unknown," 5 died, or 
46 per cent ; on the fiilh day, deducting 1 unknown, 13 died, or 
56 per cent; of those on the sixth day, deducting 1 unknown, 10 
died, or 77 per cent; and of all admitted after this, up to- the 
fi teenth daj', viz., 31 cases, deducting 1 unknown, 10 died, or 
32 per cent, which last category simply shows that, patients capa- 
ble of transportation to hospital, as late as the .seventh day of 
illness, have the average chances of the disease froH^ first to ilast, 
viz., about two to one. Dr. Wi*agg comments on thpse figures 
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as fbllows: ^I think wo may fairly infer that the prospective 
advantages of medical treatment are ver}* decidedly lesniMied 
after the disease has proj^ressed beyond the first day, and tliat 
the unfavorable prognoKiM continues until the sixth day. From 
this I would draw the conclusion that the sixth day is the turn- 
ing point of the disease, and that all those who uro Ibrtunate 
enough to pass that period are coinprinitivelj* s:i>'e." {Charleston 
Med.Jour,y 1855, p. 70.) Whift is trtto for the ex)>ectant ti*initment, 
in conjunction, however, with the free use of calomel and quinine 
throughout the disease, is also true for the tin at men t by veni- 
trum viride,and, indeed, for every other. The earlier the case is 
seen the better are the chances, and this is cs|)ecially the erase 
when veratrum is- used. Fn>m the tables allude<l to in Dr. 
Wragg's careful report, we find that the duration of the first and 
second stages were as follows : 



FIB8T StAOR. 


Sic«tNn Staos. 


In 1 cAiie 


S hour** . 


in ] t*a:;e 

lR80ra.<e4 

»n i <"M.-C8 


. . lAhouis. 


in 3 cases 


li bourM 


. . 84 hoiiis. 


In I'i «ai4e4 


Jt4 tii»urH. 


.. 3l{ hours. 


In 3 rnses 


2IB hdurx. 


1 n 87 i*a ••*'S 


. . 48 hours. 


Jn 5i ciittes 


48 hoiiiv. 


Ill 4 ra-ed 


.. 7ih«>urs. 


In lOi eases 


1% houn*. 


In 3 case 


.. 06 houm. 


In Meases 


06 hours 




In 3 cases 


;• (invs. 




In i ra^^es 


6 ilaVri. 




In 1 1'acte 


_ .. 7 (IlLVil. 




""* ■ .•■■ ■ ■""• 




901 eatfes. 


ISR fa.'»ei». 



Asa rule, therefore, the first Hta«;e lasts t hive djiys, and the 
iSecond twenty-four hours. As I have already said, veratrum 
should bo administered as soon as the bowe's have been move<l, 
And in very severe cases eoncurrenily with the cathartic. No 
time whatever should be lost. On the second day, veratrum will 
accomplish nearly as much as if given <in the fiivt day ; but the 
chances of a successful employment of it, when administered on 
the third daj', are not very good. The system is already over- 
borne, the fever, usuall}*, has begun to dceliiie, the pulse has be- 
come windy, and an almost irivpamble dt^pravation of the blood 
has been effected by the exorbitant ouifit)W of biliary mattera 
from the liver, due to the un rest rai noil activity of the organ. 
No great advantage can accrue,- therefore, lrf»m the administra- 
tion of veratrum as late as this, except in the most experieno'd 
hands. It must bo so given that the patient shall not vomit — in 
smaU doses, and in the form of powder — ^and should be at oiico 
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forborne if tho piilso bo found rebdUouSf a« already described. 
StimiihiiitH in great moderation, eounter-irrilants in the form of 
sin.MpiHms, eroton oil, or amnioniated linimentH, should bo u^ed 
freel}' lo tho exiremiiies and epigastrium. Opium must not bo 
thought of, ami tlie recovery of the patient should be in great 
part committed 1o the hands of nature. As may bo Bccn from 
the table, however, the first ^tage lasts as long as four days, in 
about one eighth of tho eiit^es ; and as tho length of this stage in 
any given ease eanncit be foretold, a eautious trial of veratrum 
will be pi*oper as long as Ihe fever persists. While IheiH) is fever 
there is rraetivity, and it is upon this inherent power oflil'o that 
tho action of veratrum is based. 

In tho second a»id third stages of yellow fever, veratrum must 
never be given. It must borne in mind that a clear definition of 
tho stages of yellow lever is only conspicuous when tho diseaso 
is livated hy some of tho usual methods. When veratrum is em- 
plnyed and tho pulse reduced, if the patient is to recover no sec- 
ond stage is ever ap])arent, tho chamcteriMic features of this 
stage, v'z., exhaustion, languor and treacherous calmness, amid 
which slases of the organs, oiten iatal, arc established, leading to 
black vomit and death by collapse in tho third stage, do not bo- 
eome visible, inasmuch as all this is essentially obviated by tho 
treatment employed. In this connection, the remark I am about 
to make is the result of very close attention, and I have thor- 
oughly satisfied myself about it. In adults^ tho admin isti-ation 
of veratrum must be continued vntil the pvlse rebels or black vomit 
begins to appeor^when it mvnt be at ovce discontinued and the restor- 
ative treat aunt c tut iousty adopted ; but in c/^iY^/r^'W, where, in conso- 
quence of tho tenderness and vascularity of the walls of the stom- 
ach, gastric henu»rrhage (black vomit) occurs much sooner and 
more readily than in adults, and much before the S3'8tem is as yet 
exhausted to the same degree, vemtrum should be continued in 
dor OS adequate to restrain the circulation even after black vomit 
sets /w, and as long as tho ]nilse does not rebel. By doing so, many 
of these little patients will bo saved, who would otherwise in all 
probability die. 

The indications f«)r theemployment of veratrum and tho man- 
ner of its administration in difiorent types of yellow fover aro 
also matters which demand a careful consideration. The principal 
of these types are tho malarial, which has been already noticed, 
tho congestive or cyanotic, the gastric, the cerebml and the renal. 
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Certain oases occur in wliich visceral stasis is cstablis^hcd a1 moist 
from the fir^t, or after a feeble and very short lived febrile reaction. 
The 8kin is dusky, the extremities shriveled, the letharg}- profound, 
the intellect oppressed and perverted. There is either muttering, 
delirium or semi-coma. In such cases, veratrum will usually 
produce no good effect whatsoever, as the sj'slem is too severely 
stricken to respond to its stimulant influences upon the nervous 
centers. The failure of reaction implies the general failure of 
the powers of life, and the universal congestion has plainly fast- 
ened itself too securely upon the vital organs to be relieved by 
any measures acting through the nervous system. It is in cjiscs 
like these, as well as those in which the fii*st stage is nearly passed, 
and especially in the second stage, that I ventured to suggest the 
inhalation of oxygen and super oxygenated air in an ariide pub- 
lished in the St. Louis Med. and Surg. Journal fur August, 1878. 
Of this practice I have had but little experience, having tried 
it, with gi'Cat care, however, in only a single case, the notes 
of which were published in the Sepiembor number of the same 
periodical for 1878. The results altained showed the praciica- 
bilit}^ of the method and were undoubtedly encouraging a.s far as 
the}' went. 

Very little can be done for cyanotic cases under any known 
mode of treatment, and the prognosis, as far as I have occasion 
to know, is that of inevitable and speedy death. The mode of 
death is closely similar to that of the algid stage of cholei-a, in 
which a general a8j>hyxia of the economy is ]>roduccd by the 
pulmonar}' congestion, to which, in cholera, is superadded the 
visc-osity of the blood, and a diminution in its quantity, duo to 
the immense and sudden drain of the discharges. 

In the gastric type of yellow fever the nausea is pronounced 
from the beginning, and the vomiting very urgent and frequent. 
Nothini^ whatever can be retained in the stomach, and pain, op- 
pression, and tenderness at the epigastrium are marked ieatiires 
early in the febrile stnge. In these cases the indications for the 
administration of veratrum are the same as in other cases of 
sthenic t^-pe, but the drug must be administered \\^vy ])rom]»tly 
artd by eyiema in double doses, until the pulse has been reduced. 
It acts quite as well when given per antnn as when admini.^-tered 
by the mouth. After the primary reduction of the ])ulse, tho 
effect of the veratrum should be maintained by a repetition of 
the doses by enema, until the irritability of the stomach declines^ 
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us it will surely do, progressively wiih the redaction of conges- 
lion and consequent irrilability in all oilier parts. When vomit- 
ing no longer occurs and ibo patient has been kept continuously 
«nder the infiiience of the rcmetly, veratrum may bo adminis- 
tered by the moulh, as in ordinary cases, and will now, if judi- 
<-ionsly given, perpetuate the gastric repose. It must be recol- 
lected that veratrum has no directly irritant effect upon the mu- 
<'0U8 membrane of the stomach or intestines, but acts solely 
through the nervous S3'stem. Its powers in quieting the stomach, 
60 remarkably conspicuous in evcr^^ ))roperly managed case, will 
bo great Ij- aided b^' sinaj)isms or other moderate counter-irrita- 
tion to the epigastric region. 

In the cerebral t3po of yellow fever we meet with some of 
the most difficult of all cases. The symptoms of cerebral con- 
gestion are marked from the first, or very early in the case. 
The patient lies insensible, motionless, the eyelids closed; the 
lieart beats at 70 or more slowly slill; the temperature is little if 
nt all exalted; the bowels are obstinately conslipate<l; there is 
no gastric irritability, nor vomiting, and an almost entire lack of 
responsiveness to every remedial measure whatsoever. If given 
by enema, veratrum may affect the j)ulse, but will not surely re- 
lieve the brain even tem])orarily. The strongest counter irrita- 
tants to the extremities, frictions or repeated hot baths, I have 
seen fail utterly, and alter two or three days in which the condi- 
tion does not seem to change, death closes the scene. 

In other cases the ceplialic congestion is acconipanicd with 
•convulsions^ and under the influence of veratrum, I have seen a 
I'et urn to consciousness wit h fai r prospect of recovery*. In the case 
I allude to, however, the correct |)rineiples of the administration 
of veratrum were departed from, and the convulsions returned, 
ushering in a speedy dlssolutnm. In remittent fevers with simi- 
lar cerebral congestion, and of equally intense grade, I have 
found that recovery, under veratrum, takes place in the very largo 
proportion of cases, opium being carelully avoided, as it should 
Le in all congestive fevers. In the case above alluibd to, the 
veratrum was administered entirely by cnemji, until the patient 
recovered consciousness, and I woulcl ailvise a similar course in 
:all cases of the sort, as it is very dilfieult to get such ))atients to 
■swallow.. Ergot, likewise given by enema, in two dram do>cs, 
in conjunction with the veratrum, will be found vovy useful in 
•conditions of this kind. I am strongly inclined to believe, that 
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the application of cylindew enveloping the legs fVom which tho 
air i8 exhuiiHtcd, and tho exhibition of croton oil, will bo of un- 
doubted advnnta;re. The lu^ad Hhould be shaved and ice applied, 
and prompt vesication of the extremities effected by means of 
Granville's stronger lotion ; whatever is gained in this way will 
be surely held by a concurrent administmtion of veratram. 

Tho renal function is never suppressed early in the progress 
of yellow fiiViyr, except in the intense congestive types. Sup- 
pression of urine, consequently, mu^tt be looked upon only as a 
sign of renal stasis, and its occurrence cannot be held to be dis- 
tinctive as a form of yellow fever, or as a condition requiring 
any moilitimtion of the general rules of using vemtrum. Total 
suppression is an excessively rare occurrence under the use of vera- 
irum ; indeed I do not i*eeollect ever having seen it wheix) tho 
pulse has been systematically rc*dueed during a period of several 
da3*M, even when the patients died; the suppression in such cases 
being only partial. Death ma}' be ushered in hy progressive ex- 
liaustion with hiccough and blacic vomit, or the fearful agitxition 
with (colliquative sweating and decline of temperatuiv, which 
accompany degi"oes of visceral and especially of pulmonaiy con- 
gestion, which veratrum may have iailed to prevent, but the 
kidneys nearly alwa^^s act to some extent. The exi^tence of 
distinct s}*mptoms of unusual renal congestion earlier than is 
common, is however, a condition which directly indicates the 
pnimptest and most energetic use of veratrum, in view of tho 
)»rimary importance of the function concerned. If suppression 
is not already complete, and febrile sj^mptoms exist, the remedy 
8h(»uld be pushed with the utmost rigor, and all adjuvant measures 
simultaneously* adopted. No reliance can be placed in diuretics 
alone, and opium is sure to precipitate an impending suppression,, 
and to render one already existing, irremediable by any thera- 
peutical measure. 

Tho advantages of the employment of veratrum viride in 
3*ellow fever in the way described, may be summarized as fol- 
lows : 

l>t. A reduction of the mortality to one-third or even lesa 
than this, of what is usual in other modes of ])ractice. In 1878,. 
in the join: practice of Dr. White and myself, our mortality was 
eight or eight and a-half per cent, in the large number of cases 
treated, of a class in which 3'ellow lever is most violent. The mor- 
tality of more than one-hall' of these cases, as shown on the book» 
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of tho Howard Associntlon in 1858, wum nine per cent, while tho^ 
get>eml mortality of all firaotico under the auspices of tliat asso- 
elation was 29 per eent; this fi<j^iiro itself bein^ somewhat lower 
than it ou^ht to have been, in crc>nseqiience of tho diminntion 
pvo<Jii(*od by the sniali mortality umler the venitriim treatment^ 
which was counted in with the general ivcords. Dr. D. Warren 
Brickell used veratrum in 1878, in Now Orleans, in seventy or 
eighty cases, loMitg but thi*eo such patients, while before ado])ting 
the pnictice in tho way described in this paper, and as originally 
published, his results had been in the neighboi*oood of 14 or 15* 
per cent. (Seo Dr. Brlckell's renmrks on the treatment of 3'cllow 
fever before the St. Louis Medical Society, in the August number 
of the St, Louis Medical and Svrgieal Journal for 1879). Mitchell,, 
of Memphis, employed it in a limited number of c:ises in '873,. 
with success. E. 1). F(*nner, of New Orleans, used veratrum in 
1858, after White and myself had published the nature of tho 
remedy we were employing, with great satisfaction. 

Since the publi<*ation of our paper in 1858, veratrum has- 
been very frequentl}' used in yellow lever, but not b}' any means- 
with a distinct conception of the scf^pe or powers of the drug. 
I have m3*8e|f em ploy edit in a limited number of cases of yellow 
fever with the best results, and on a very extensive scale in the 
heavy forms of bilious, remittent and conge^tivc fcvera met with, 
in Mississippi and Loui^iana. i>r. White also used tho remedy 
in Savannah a few years since. 

Under tho venurum treatment, convalescence sets in very 
prompt K', and is almost invai*iably unintenupted. There are 
very seldom any sequela? of consequence. Black vomit is nirc, and 
is oi'ten recovered fr<mi, especially in children. Hemorrhages- 
I have never seen. The jaundice is very slight, being limited 
almost wholly to the coi junctiv©. Total su|>pression of urino 
I have never seen under this treatment. The )»atients sleep fre- 
quently, and the terrible anxiet}' and jactitation so often observed 
in yellow fever under customary modes of treatment, is alto- 
gether absent. To the practitioner, its use saves an immense 
amount of solicitude, and to the nurse four fiiths of the labor or 
nor ing; all that is requisite is watch fid ness and punctuality. 

Veratrum does not irritate the stomach or bowels, but directly 
reduces irritabilit}' of these organs, when due, as in heavy fevers,, 
to congestion. I have already shown that the drug may be ad- 
ministered so as not to excite vomiting at all, or only a very^ 
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moderato primary vomiting, oven in yellow fever. Its diKposi- 
tioii to excile vomitiii|^ and oecunionally to produce what I have 
called '^cerebral veratriHm/' Hinks into eoniplete insignifiuDCO 
wben its wonderful powers are properly appreciated. 

These are the only disadvantages that veratrum possesses, 
4ind experience has shown me that they are not only immensely 
overnitcd by timid jiractitioncrs, but, as I have said, may, with 
care and skill, be almost or alt<»gethcr obviated. At the worat, 
4.hcy need never bo feare«l, unless veratrum be given in doses 
three or four times as large as those I em])loy and recom- 
jnend. 

An assertion that T coniinuallj' hear from a certain class of 
pniclitionei*i«, with regard to the use of veratrum in 3'ellow fe- 
rvor, and one which was especially dwelt upon in Charleston 
in 1868, is, that as* yellow fever is ^ssenliall}' a hyposthenic dis- 
ease, and veratrum a hyposthenisant, it must be necessarily 
unsuitable to the treatment of the disease, being distinctly con- 
tiaii;dicated. Su( h a statement is based upon a double iniscon- 
•eepiitin. In the forms of yellow fever to wiiich veratrum is ap- 
l^licabie, there is always an exorbitant exhibition of lorce, as 
niaiiiCesied in the high temperature, exalted frequency of the re- 
spiration and circulation, and nervous excitement. The plain 
tendenc}' of the disease is towards death by exhaustion — by ady- 
namia, but only after the first tstage is ])ast, and the adynamia is 
no more inherent in 3*ell(»w fever than in any other form of fever, 
for in all fevers there is a characteristic hyposthenia, due to the 
-appropriation by the excited tissues of more oxygen from the 
blood, than can bo concurrently supplied even by the enhanced 
tictivity of the circulation and respiration. In yellow fever, the 
reactionar}' outburst is short lived, but intense while it lasts, 
and in typical cases this disease is more distinctly ** sthenic/' if 
Ihe term can be ])roperl3' applied to levers of any sort, than any 
other iebrile maladj' whalsiiever. There U consequent!}' in the 
first stage no inherent adynamia wMiich would contm-indicato 
veratrum, were this drug a h^'posthcnisant. Such, however, is 
b}' no means its nature, for it is not at all similar in its mode of 
action to any of the recognized depressants, such as tartar emetic, 
aconite, tobacco, or gelseminum. Its action is ])eculiar, and con- 
sists in its powerful excitant or irritant eflects upon the nervous 
system, and thi'ough this upon the vascular system. Instead of 
dissipating the resources of the econonj', veratrum holds them in 
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•<?hc(*k, prevents waste, and is essentially a conservator of force. 
Its lack of true doprcsKing power is shown in the strength of the 
cardiac and arterial movements under its influence, the volume 
of the pulse, which is always good, however slow, and indeed 
characteristically full and strong, even while beating at 40 or 60 
to the minute, and final I3', by the total absence of irritability of 
the nervous sytem under its use, which would surely become 
obvious were the remedy essentially of depressing nature. 

The truth iy, veratrum acts in but one way, viz., by producing 
a contmction of the smaller arteries, including even the coronary 
■arteries themselves, and so diminishing the activity of nutrition 
in cYcry part. Its primary action is not directed towards the heart 
or its ganglia, but upon the muscular fibers proper to the small 
arteries. A recognition of this cardinal fact underlies the use of 
Tcratrnm in all departments of medicine. I have found this out 
^by observing that in cerebral veratrism the symptoms due to 
anosmia of the brain come on concurrently with the vomiting, or 
even before it, and with a geneml diminution of organic excita- 
bility in every part, invariably before the frequency of the heart's 
action is affected. Veratrum, therefore, docs not produce its char- 
acteristic effects by ]>rimarily abating the activity of the heart's 
action, but it does so by first causing the smaller vessels to con- 
tract, including, as I have said, the branches of the coronary ar- 
teries, so that the diminution of the rapidity of the heart's beat 
must bo regarded only as an evidence of the anosmia of the car- 
diac tissue, in common with a cotemporary anosmia of all the 
other organs. The slow pulse, consequently, being an indication 
of diminished curdiac vascularity, is also at the same time posi- 
tive proof of the concurrent anosmia of other organs, an anaemia 
which is notably enhanced by the decreased rapidity of the cir- 
<eulation, which, moreover, affects the heart itself like the rest of 
the organs. The chain of phenomena thus becomes involved, and 
the conditions mutually reactive upon each other 

Finally, I would say to my prolesjiional brethren, after twenty- 
two years of very extended exporienco with veratrum viride in 
fevers of every kind and degree, and in a great variety of other 
forms of disease, that if used in accordance with the principles I 
have now endeavored to expose,and with all the boldiiess, calm- 
ness, confidence and care attaching to its exhibition, two out of 
three, at least, of the patients which they will lose in various forms 
of fever, including yellow fever, under any known mode of prae- 
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tice wbatsocYory will bo savod alive. Sac*h are my convictionfi^. 
and Huchy moreover^ bas boon my oxperionce. In myopinioHy 
tbe intolligont cmplo}*mont of vcititrum is tho only method of 
medication whicb in appropriate cases is entitled to rank as the 
rational treatment of fever. 
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pared with those of other cities, 
270. ' 

Chas. N ; case of, 53. 

C. H. F ; case of, 54. 

Cholera in Charleston in 1836. 
CholeVa sporadica; meteorology of 
in St. Louis, 135. 
Ciuises of, nature of, 136. 
and malarinl diseases con-\ 

trasted, 137. 
antagonism between, 138. 
Cities, Southern; sanitaiy condi- 
tion of, 273. 
J^orthern ; sanitary condition 
of, 276. 
City Hospital ; death of J, Becker, 
nurse at, 47. 
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Clear and fair days ; analysis of for 
the eleven cities, 192, 193, 194. 

Clopton, M. D., J. M. ; statement 
of, 14. 

Cloudiness of the nights, 186. 

CoKs, Edward ; case of, 15. 

Coles, M.D., Walter; statement ot, 
33. 

Conclusions by the Committee, 107. 

Conley, Wm.; case of, 70. 

Constant, Mrs. Te^messee ; case of, 
82. 

Conzelman, M. D., G. H. ; state- 
ment of, 29. 

Copperas; use of for disinfection, 44. 

Cow stiables in Charleston an<l New 
Orleans, 274. 

Groton oil in yellow fever, 316. 

Currents; diurnal, ascend in^j, 228. 
nocturnal, atmorphcric, 228. 

Davis, M. D., H. C. ; case of, 72. 
Davis, Dr. H. C. ; letter to HeaJth 

Commissioner, 49. 
Days ; varying len^h of, as modify- 
ing insolation, 171. 
clear Jiml fair, 184. 
Dean, M. D. , D. V. ; statement of, 56. 
DeCailhol, M. D., E. A. ; statement 

of, 27. 
Dew point 109. 

seasonal variations of, 217. 
diurnal variations of, 217. 
variations of with tempera- 
ture, 218. 
table of monthly in Charles- 
ton, 218. 
range greater than thermo- 

metrical range, 218. 
affected by numerous local in- 
fluences. 219. 
tables of in Charleston, 221. 
a primary agent in the produc- 
tion of yellow fever. 222. 
Barton's remarks on, 222. 
Dengue in Ciiarleston in 1850, 160. 
Diet'^in yellow fever, 305. 
Dillon, Mollie ; case of, 59. 
Diuretics; alone, no reliance to be 
placed in in vellow fever, 
316. 
in yellow f'^ver, 302, 305. 
Dorfina, Mary ; case of, 23. 
Drainage, nocturnal aerial, 229. 
Drainage, subsoil; effects of upon 

surface tempi^rature, 241. 
Dryness of a season conducive to 
health, 197. 

Earth's surface; conditions affect- 

in<r temperature of, 170. 
Edwardsville, stieamer; crew of, 47. 



Edwardsville, steamer, 65. 

arrangement of for transpor- 
tation of sick, 66. 
infection of, 50. 
Elberts, Sophia ; case of, 62. 
Ellis, Sidnev ; case nf, 19. 
Enwri^ht, Mrs. Mary; case of. 82. 

Miss Mary , cjise of. 87. 
Epidemics ; extension of due to 

high humidity, 221. 
Ergot in cerebral cjises of yellow 

fever, 315. 
Etiology of yellow fever, 147. 
Evaporation of collections of foul 

water, 204. 
Evers. M. D., Edward ; statement 

of, 39. 
Excremer.titioua matters exceed- 
ingly putrescent, 165. 

Fail- days ; influence of on progress- 
ive temperature of season, 185. 
Farinaceous drinks ; unnecessary 
and injurious in y el' w fever, 304. 
Fairness of the days a condition of 
surface neat, 184. 
of the nights, 186. 
of the days a primary agent 
in the production of yel- 
low fever, 190. 
Ferments ; action of upon the econ- 
omy, 285. 
Fever at Carondelet; cases of, 88. 
Fever, cooling treatment of, 283. 
284. 
a reactive mechanism, 284, 

286. 
primary indications of treat- 
ment of, 289. 
death by of workmen clearing 

out ponds, 44. 
rational treatment of, 320. 
bilious remittent ; treatment 

of by veratiuui, 309. 
antiseptics in, 290. 
use of cooling fluids in, 290, 

291. 
congestive ; veratrum in, 293. 
Fevers generally ; relation of to yel- 
low fever, 142. 
Ford, M. I)., W. H. ; yellow fever 
in the country in 1878, 103. 
statement of, 59. 
Force; conservation of under vera- 
trum, 302. 
Fox, George; case of, 69. 
Francis, C. H., Health Commission- 
er ; statement of, 43. 
Freiburg, Mrs.; case of, 30. 
B^reyer, Mrs. ; case of, 27. 
Friedman, M.D., J.; stJitement of, 57. 
statement of, 39. 
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GaflPt, NteKolas ; case of, 67. 

* Ann ;. wise of, 69. 
Galveston ; immunity of from yel- 
low fever in 1878. 247. 
Gardner, Mrs. Marj^ C4i5e of, 31. 
Gelseminiun in yellow fever as a 

braflyerote^ 2&6. 
" Germs," 168. 

Gregoiy, M. D., E. H, ; statement 
of, 27. 

Hall, M. D., G. W. ; statement of, 

78. 
^ansmann, M. D., C. N. H. ; state- 
ment of, 63. 
Harrintrton, Eugene; case of 27. 
Harrington, M. D., J. T. ; statement 

of, 102. 
Hausman, M. D., A. ; statement of, 

53. 
Health Commissioner C.W.Francis, 

statement of, 43. 
Heart ; prevention of exhaustion of 

in yellow fever, 297. 
Heat; physiology of, 281. 

all polar manifestations main- 
tained by. 282. 
tables of, for the eleven cities, 
analysis of, 225, 226, 227^ 
of the eailh ; winds the equal- 
izers of, 239, 240. 
of the earth ; influence of 

evaporation upon, 240. 
animal, sources of, 282. 
and humidity coming on sud- 
denly as causes" of sun- 
stroke, 125. 
a priuiary agent in the pro- 
duction of veilow fever, 
176. 178. 
conduction and convection ot, 

220. 
effect of long continued, on 
the economy, 172. 
Heitzig, M. D.; stiitement of, 31. 
Hodgen, M. D.. J. T. ; statement of, 

31. 
Holland, H. ; case of, 21. 
Hornsby, M. D., N. L. ; statement 
of, 83, 
communication in reference to 
case of Mrs. Philomena 
Vincent, 85. 
statement of, 101. 
Hughes, M. D., C. H. ; statement 

of, 27. 
Humidity, 212. 

of the air ; its effect upon sur- 
face heat, 196. 
greatly due to local causes,213. 
effects of calmness of the air 
upon, 213. 



Humidity of tbe air; effeeta upon soil 
temperature, 214. 

of the air ; effects upon an- 
imal temperature. 214. 

of the air; effects of upon fe- 
brile movements, 215. 

of the air; effects of upon pu- 
trefaction, 216.^ 

as a cause of sunstroke, 119, 
138. 

of St. Louis in 1878, compared 
with that of other cities, 
121. 

of the air not dependent upon 
wind, 219. 

and lieat more intense than 
indicated by the records, 
220. 

tables of, for the eleven cities, 
223, 224. 
Hypothesis of yellow fever, 164. 

Importation of yellow fever; doc- 
trine ot; 272. 

Inundations ; effects of on health, 
204. 

Indian summer ; cause of, 185. 

Italian treated by Dr. O'Reilly, 36. 

Jaborandi in yellow fever, 300. 

Jameson, M. D., E, VV. ; letter to 
Dr. Hansmann, 65. 

Jaundice iu yellow fever under vera- 
trum treatment, 317. 

Johnson, M. D..S. P. ; statement of, 
104. 
Wm. ; case of, 14. 

Kettlekamp- Rudolph; case of, 68. 
Kirscli ; Ciise of, 63. 
Knight, Mrs. ; case of, 84. 
Koenio;, J. ; case of 38. 

Lankford, M. D., A. P. ; statement 
of, 16. 

Leeching and cupping in j^ellow fe- 
ver, 303. 

Life ; conservation of, the result of 
reactive mechanisms, 285. 

Logan, M.D., Samuel; practice in 
yellow fever of, m New Orleans, 
280. 
i^ Louisville; the epidemic of 1878, in 
156. 

Luleff, M. D., A. ; statement of, 21. 

Malaria; where Memphis' came 
from, 200. 
, Malarial fevers in relation to yellow 
fever, 139. 
in St. Louis for five years 
from lS74-'78, 139. 
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Malarial fevers; limited number of 

de-tths bv, in Vicksbiirg 

and Memphis in 1878. 146. 

diseases ; relation of to yellow 

fever, 142. 
fever predisposes strongly to 
yellow fever, 310. 
McCabe, M. D., L. M. ; statement 

of, 70. 
McDonongh, Richard; case of, 73. 
McElhiney. M. D. ; statement of, 86. 
McPheeters, M. D., W. M.; state- 
ment of, 2.>. 
resolutions offered by^. 19. 
McSorlej', Barney; case ot, 71. 

Katie ; case of, 72. 
Memphis; rise of the epidemic of 

1878 in; 155. 
Mists and fogs, 231. 
Moisture of ttie air not strictly pro- 
portionate to temperature, 212. 
Mobile ; rise of the epidemic of 1878 

in, 156. 
Mohring, H.; case of, 84. 
Moore, M. D., J. H.; statement of, 

73. 
Mudd, M. D., H. H. ; statement of, 

23. 
MuUanphy Hospital ; case at, 27. 

Nelson, case of; treated by P. G. 

Robinson, M. D., 35. 
New Orleans ; rise of the epidemic 
of 1878 in, 152. 
lady from; treated by Dr. 
O'Reilly, 37. 
Nelson, W. S., case of, 18. 

E.; case of, 21. 
Newell, M. D. ; statement of, 32. 
Nicliols ; case of, 24. 

Mrs. ; case of, 25. 
Nidelet, M. D., S. L, ; statement of, 

40. 
Niemeyer. Frederick ; case of, 73. 
Nutrition; temperature a coefficient 
of, 283. 
of a fermentative chanicter, 
285. 
Nurse girl, case of; seen by Dr. Roe- 
mer, 62. 



Outteu, M. D., W. B. ; statemenl^ of, . 
101. ^ 

Ozone, 252, 253, 2r)4. 

Ogier, M. D., T. L. ;' practice in yel- 
low fever of, in Charleston, 280. 

O'Reilly, M. D., T. O. ; statement 
of, 59. 

October the fairest month. 184. 

O'Reilly, M. D.. R. J. ; statement i^f, 
36. 

Oxygen in yellow fever. 314. 



Opinm to be avoided in all congest- 
ive fevers, 315. 
to be avoided, with rare ex- 
ceptions, in yellow fever, 
302, 303. 

P , W. U. ; case of, 64. 

Porter, steamer J. D., at Cai^ndelet 
in 1878, 79. 
letter from Captain of, 80. 
trip up the Ohio, 81. 
Pilcher, G. W. ; C4ise of, 86. 

Amelia, case of, 87. 
Physicians; supervising, placed on 
railroads, 45. 
inspecting, a corps of ap-' 
pointeil, 46. 

P M. ; Ciise of. 53. 

Putrefaction does not vaiy with 
rainfall, 197. 
conditions of, 165. 
products of, 166, 167. 
Putrenable matters, 166. 

most active with a mean rain- 
fall, 197. 
influence of drought upon, 

197. 
causes of, 151. 

effluvia of, relatious of to at- 

mos:>heric currents, 231. 

Perspiration ; focility of not always 

tlie same, 133. 
Pitzer, M. D., Geo. C. ; statement 

of, 20. 
Pirtle, M. D., J. T. ; statement of, 

22. 
Pluvic metrical records; irrelevance 

of, 207, 208. 
Propagation of yellow fever by con- 
tagion ; three cases ofy 42. 
Primary agents ; philosophy of, 161. 

deflnition of, 163. 
Pulse under veratrum, rebellion of 
the, 301. 
rise of during treatment by 
veratrum through neg- 
lect, 307. 
secondary use of under vera- 
trum of the nature of a 
relapse, 307. 
Privies in New Orieans, 273. 

in Mobile, Savannah, Galves- 
ton, etc., 274. 
Privy ; case over an old tilthy, 296. 
Pregnant women ; treatment of yel- 
low fever in, 308. 

Quarantine; sickness among em- 
ployes at, 48. 

cases of yellow fever devel- 
oped iit, 71. 

disposition of the employes 
to become sick at^ 74. 
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Quarantine; list of admission? at in 
1878,51. 
as a meansof coinpellinsr san- 
itary practice. 275. 
Quinine in yellow fever, 308, 309, 310. 
Quinn, Lawrence ; case of, 83. 

Rain ; effect of upon the soil tem- 
perature, 195. 
Rainfall and inundations, 104. 

in Charleston ; table of, 204. 

intensity of, 205. 

table of; 205. 

a mean, one of the conditions 

of yellow fever, 201). 
great, unhealthy. 200. 
constant, conducive to health, 

206. 
tables of for the eleven cities, 

208, 209. 
tables of analysis of, 210, 211. 
Rathburn, E. C. ; case of, 33. 
Reber, M. D., L. S. ; statement of. 

82. 
Receptivity necessary to develop- 
ment of yellow fever by 
contagion, 75. 
developed in September and 
October in 1878 in St. 
Louis, 75. 
Relative humidity ; remarks on,223. 
Relation of temperature to malarijU 
diseases, 140. 
of malarial diseases to humid- 
ity, 141. 
Remedies ; cooling, 284. 
Report on the etiology of sun- 
stroke, etc., 107. 
Rice; case of, 77. 

statement of, 101. 
Rio de Janeiro ; yellow fever in, 104. 
Robinson, M. D., A. C. ; letter to 

Dr. Hansman, 65. 
Robinson, M. D., P. G. ; statement 

of, 34. 
Roemer, M. D., B.; statement of, 
35. 
statement of. 62. 
RoUet, M. I). ; practice in yellow fe- 
ver of, in Havana, 280, 
Rozier, Valle ; case of, 31. 

Sanitary measures taken in St. 
Louis, 44. 

Scott, M. D.. J. M. ; statement of, 21. 

Sea winds, as opposing the genera- 
tion of yellow fever, 242. 

Showers; light, followed by fair 
weather, unhealthy, 198. 

Smell ; immobility of the air as de- 
noted by the sense of, 230. 

Snow a poor conductor of heat, 194. 



SoU; hetitof, 169, 

Spinzig, M. 1)., Carl : i?tatement of. 

76. 
Statement of principles with regard 

to yellow fever, 147. 
Steamers from the South; genuine 

method of dealing witii, 50. 
Stewart, J. ; case of, 20. 
St, Louis meteorological data and 
necrology, 113, 114, 115. 
yellow fever in 1878, 158. 
windiness of, 247. 
Storms; effects of on health, 202. 
Stran<»ers to St. Louis; influx of in 

1878, 46. 
Streets; sprinklino- of, 19G. 
Sutlden rise of temperature as a 

cause of sunstroke, 119. 
Suddenness of the rise of humidity 

in 1878 in St. Louis. 122. 
Summnry of cases of yellow fever in 
St. Louis and vicinity in 1878, 
106. 
Sun ; calorific power of, 170. 
Sunstroke in St. Louis in 1878. 117. 
in St. Louis in 1874,124. 
charts, 1874 and 1878. 126. 
conclusions with respect to 

the etiology of, 132. 
nature of, 134. 

in St. Louis ; deaths by \l 
1874, and 1878, 116. 
System of investigations compared. 
162. 

Tables of ftiir days in Charleston, 

187, 188,189. 
of clear and fair da5"s for the 

eleven cities, 191, 192. 
Temperature of evaporation as a 

record, 110. 
high, as a cause of sunstroke, 

118,119,138. 
tables of, 173, 174, 175, 176, 

177. 
advantages of a reduction of 

in fever, 283. 
abated bj' yeratrum, 283. 
a sliglit eleyation of necessary 

in fever. 286. 
reduction of; effects of, 287. 
fever does not consist in arise 

of, 288. 
not exalted in many grave fe- . 

vers, 289. '•■ 
relation to malarial diseases, 

141. 
tables of for the eleven cities, 
• 179, 180, 

analj^sis of for the eleven cit- 
ies, 181, 182, 183. 
Thorless, George-; case of, 73. 
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Thunderstorms, 249. 

analysis of for tho eleven cit- 
ies, 256, 257, 258. 

antagonistic to yellow fever, 
251. 

a primary agent in the pro- 
duction of yellow fever, 
252. 

eflTects of upon the public 
health, 249. 

most frequent in the warmer 
months, ^9. 

relation of to ozonicity of the 
«air, 252. 

table of for Chnrleston. 251. 

tables of in Charleston, 250. 

tables of for the eleven cities, 
255, 250. 

tables of in Fi-ance, 250. 
Tomb; case near a, in which bodies 
had been lately deposited, 296. 

Uiine ; suppression of almost un- 
known under veratrum treat- 
ment, 316. 

Urinary suppression, threatened ; 
treatment of cases of, 316. 

Variations of dew point from mini- 
mum of reg. therm., 237. 

table of, 238. 
Veratrum viride first prominently 
noticed in 1857, 292. 

action of not primarily di- 
rected towards the heart, 
319. 

admissible only in first stage 
of yellow fever, 311. 

cephalic ; treatment of, 298. 

continued use of in yellow fe- 
ver, 299. 

effects of after primary reduc- 
tion of pulse, 299. 

effects of in quieting the stom- 
ach in tebrile disorders, 
315. 

general effects of upon pa- 
tient in yellow fever, 300. 

jriven by enema, 314. 

m typhoid fever, 292. 

mode of exhibition in yellow 
fever, 300. 

mortality under treatment by, 
296, 319. 

never to be given in the sec- 
ond and third stages of 
yellow^ fever, 313. 

not a hyposthenisanU 318. 

patients sleep while usina, 
299. 

primary reduction of pulse 
by, 297. 



powders and srranules of, 306. 
progress under use of in yel- 
low fever, 301, 319. 
reestablishment after use of, 

296. 
rules for administration of, 

307, 313. 
summary of advantages of 
use of in yellow fever, 
316. 
the most certain of hypnotics, 

303. 
towards the close of the first 
stage of yfUow fever, 312. 
true nature of action of, 318, 

319. 
use of in Charleston in 1857, 

293. 
use of in Charleston in 1858 in 

yellow fever, 294. 
vomiting after : treatment of, 
298. 
Vicksburg ; rise of the epidemic of 

1878 in, 155. 
Vincent, Mrs. Mary ; case of, 86. 
Mrs. riiilomena; case of, 85. 
Vogt, M. D., E. A.: statement of, 

77. 
Vomiting ; administration of vera- 
trum so as to avoid, 317. 

Walsh, Austin ; case of, 59. 
Water; ettects upon putrefaction, 
196.. 
stagnant, putrefaction in, 198, 
199. 
W. B.; case of, 55. 
Weigel, M. D., P. F. ; statement of, 

30. 
Wells on dew, 271. 
W. a. W.; case of, 53. 
White, M. D., O. A. ; use of gelsem- 

inum by in 1858, 296. 
Wichman, M. D., H., statement of, 

38. 
Wilson, Mrs. Mary ; case of. 84. 

>V , Mr.; case of, treated by Dr. 

Roemer, 36. 
Windiness of nights, a primary agent 
in prevention of yellow fever, 
238. 
Winds ; system of, 232. 
direction of, 241. 
table of direction of in Charles- 
ton, 241. 
table of miles traveled by in 
the eleven cities, 242, '243. 
table of for the eleven cities, 
analysis of, 244, 245. 
W. P. O'Bannon; case of, 15, 
Wvnian, M. D., Walter, Htateutent 
' of, 3:^. 
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Yellow fevw contracted by lesi- 
dents of ISt. I^ouis, 42 

acclimation not of tlie same 
kind as for tlie exantlie- 
nwta, 149, 150. 

acclimation may be lost by 
chanti^e of rt'sidenoe, 150. 

administration of veratrum vi- 
ride in, 277. 

antagonism of pneumonia, 
catarrhal diseases and 
consumption to, 26G, 267 

an impending attack probably 
averted or postponed, 42. 

eases treated at Quarantine, 
43. 

cases of occun-ing in the city 
sent to Quarantine, 46. 

cases of arising by contagion 
on steamer Edwardsville, 
65. 

cases of, or closely simulat- 
ing, in St. I^ouis in 1878, 
76. 

caused by absorption or inha- 
lation of septic matter, 
168. 

cities of warm regions near 
the sea level liable to, 148. 

commuicability of, 148. 

contagiousness of obscured in 
{\ui South, 271. 

contagiousness of in St. Louis, 
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complicated with malarial fe- 
ver, treatment of, 311. 

cold bathing or immersions 
ineffective in, 202. 

direct kindling of, 168. 

diet in, 305. 

drink in, 304. 

duration of first and second 
stages of, 311, 312. 

existence of a proof of bad 
sanitation, 274. 

extension of dependent upon 
predisposition, 183. 

influence of season of j'^ear 
upon treatment of, 309, 

in Memphis in 1879, 199. 

in the country iu 1878, 102. 

in partially acclimated per- 
sons, veratrum in, 309. 

materies contagiosa of, 150. 

may be contracted by conta- 
' gion, 147. 

mortality in St. Louis in per- 
sons* from abroad, 42. 

modes and types of, 281. 



mortality in. 278, 279. 

mortality in by expectant 
treatment, 278. 

mortality in by the mild 
French or Spanish treat- 
ment, 279. 

mortality in in private prao- 
tice. 280. 

no inherent adynamia in, 318. 

no special mode of practice 
applicable to every case 
of, 281. 

not a self-protecting disease, 
150. 

packing in iced sheets in, 291. 

parallel movement of fevers 
with, 144. 

"Parent," 151. 

primarily caused by the efflu- 
via of putrefaction acting 
* upon the body in conjunc- 

tion with long continued 
or high heat and humid- 
ity, 147. 

prognosis of as affected by 
nativity, 308. 

prognosis of as affected by 
acclimation, 308. 

progress of knowledge of 
since 1839, 278. 

season in Charleston, 169. 

second attacks of frequently 
occur, 149. 

spread of in September and 
October, 183. 

table showmg date of estab- 
lishment and first cases in 
1878, 159. 

table showing prevalence of 
since 1832, 159. 

temperature as a cause of, 169. 

treatment of in children with 
veratrum, 306. 

treatment of cerebral type of, 
315. 

treatment of cyanotic cases 
of, 314. 

treatment of gastric type of, 
314, 

treatment of a sthenic case of, 
297. 

treatment of when the pulse 
rebels, 302. 

variable intensity of conta- 
gion of, 184. 

varieties of treatment of, 278. 

veratrum viride in, 292. 

years ; unusual prevalence of 
fevers in, 145. 



